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hBmuut: — tx  huum  vtu  ftoNJfu  Creatoris;  ei  pulcbritudinc  lapienlia  Domini; 
ex  neanomitiDCODacmtlone,  prapoTlione,  renoTslione,  polentia  m^titua  elucel. 
Euum  iUque  indagado  ab  hominibu*  libirelictii  icmpcT  aitimaU;  i  reii  eiudllia 
et tapientibui  lempeT  eimlU;  uuK  doctii  ct  bubaria  aemper  iniraic*  fuit."— 

LiHHXU*. 

"  Quel  qne  loU  le  principe  de  la  tie  auimale,  it  ne  faul  qu'oiiTrir  lea  yeui  poui  roir 
qn'clla  sal  la  cbef-d'<euvra  da  U  Tonte-puiuance,  et  le  but  auquel  le  rapportenl 
loalea  Mt  op^rttioni."— B&UCEHBR,  TMarK  du  Syilimt  ^aiiaal,  Lefden,  1T6T. 

The  aylvan  powers 

Obey  our  imnmaDt  i  rrom  their  deepeit  dalii 

The  Dryadi  come,  and  throw  ihelr  garUnda  wild 

And  odorout  branchea  at  our  feet ;  (be  Nympha 

That  preaa  with  nimble  atep  the  mountain  ihyme 

And  purple  bealh-flower  come  not  empty-handed, 

Bui  arstlei  round  ten  thotuand  forma  minute 

Ofieltet  mou  or  lichen,  torn  from  rock 

Or  rifled  oak  or  caiem  deep :  the  daiadi  too 

Quit  their  loied  native  alream,  from  whoie  amooth  face 

They  crop  the  lily,  and  each  ledge  and  niih 

That  drinka  the  rippling  tide  :  the  froien  polei, 

Where  peril  waita  [be  bold  adrenturer'a  tread, 

The  burning  landa  of  Borneo  and  Cayenne, 

All,  all  lo  ua  unlock  their  lecret  itorei 

And  pay  thalr  cbearAil  tribute. 

J.  TaTLDK,iV^Dr«'«dl,  ISIS. 
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I. — Notes  on  the  Hydroida.     By  Prof.  Allman. 

I.  On  the  Structure  of  Corymorpha  nutans. 

I  AM  indebted  to  one  of  mv  pupils,  Mr.  John  W.  Macfie,  for  my 
attention  having  been  called  to  the  occurrence  of  Bpecimens  of 
a  Corymorpha  among  the  contents  of  a  dredge  brought  up  from 
about  14  fothoms'  depth,  during  a  dredging  expedition  in  the 
Firth  of  Forth  with  the  Natural-HiBtoiy  Class  of  the  University  of 
Edinburgh.  Though  the  species  found  does  not  entirely  agree 
with  the  diagnosis  proposed  by  Sars  (Wieg.  Arch.  1860,  transl.  in 
Ann.  Nat.  Uiet.  1861,  vol.  viii.)  for  his  C  nutans,  I  believe  never- 
theless that  it  must  be  regarded  as  identical  nith  the  C.  nutans 
of  the  eminent  Norwegian  zoologist.  A  considerable  number  of 
specimens  were  obtained,  and  thus  this  interesting  Tuhularidan 
has  beea  for  the  first  time  added  to  the  recorded  fauna  of  the 
Forth. 

The  lai^est  specimens  found  were  about  3  inches  in  height, 
the  polype  measariiig  from  tip  to  tip  of  its  extended  tentacula 
about  I  of  an  inch. 

Corymorpha  presents  among  the  Hydroida  the  very  unusual 
condition  of  a  solitary  polype,  the  complication  from  budding 
being  confined  to  the  production  of  gonophores.  For  greater 
facility  of  description,  it  will  be  coavenient,  in  the  following  ac- 
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count  of  the  stnicture  of  this  Hydroid,  to  divide  the  Bniinal  into 
the  polype,  the  stem,  aod  the  gonophores. 

The  Polype. — The  polype  may  be  described  as  fiaak-shaped ; 
it  beRTB  towards  its  baae  a  zone  of  about  thirty-two  long  and 
imperCectlj  contractile  tentacula  arranged  in  a  single  senea, 
tthite  at  a  considerable  interval  in  front  of  this  zone,  and  alittle 
behind  the  oral  extremity,  is  a  brush-like  group  of  about  eighty 
very  contractile  tentacola,  moch  imaller  and  finer  than  the 
posterior,  and  arranged  in  six  or  aeren  closely  placed  alternate 
series. 

Immediately  within  the  lone  of  posterior  tentacula  are  the 
branched  stalks  of  the  goaophores ;  their  axis  is  occupied  by  a 
continnoQS  tube,  which  communicates  freely  with  the  cavity  of 
the  polype,  and  they  carry  the  gonophores  in  clusters  upon  the 
extremities  of  the  branches.  They  are  usually  from  fifteen  to 
twenty  in  number,  arranged  in  two  alternate  series.  The  gono^ 
phores  will  be  afterwards  described. 

When  a  longitudinal  section  is  made  throngbthe  polype  firom 
the  month  to  the  stem,  it  will  be  seen  that  tbe  body,  as  far  back 
as  the  zone  of  posterior  tentacula,  presents  a  continuous  cavity, 
with  the  endodennal  lining  of  the  narrow  anterior  portion  thrown 
into  prominent  rugse,  and  with  the  floor  of  the  cavity  projecting 
as  a  broad  conical  elevation  into  tbe  wide  posterior  portion. 
This  conical  projection  consists  of  a  very  much  vBcnolated  endo- 
derm ;  and  tbe  same  vacuolated  structure  is  continued  backwards 
as  far  as  the  origin  of  the  stem,  giving  to  the  whole  of  the  pos- 
terior part  oi  the  polype  the  appearance  of  being  filled  with  tbt 
vacuolated  tissue,  and  destitute  of  any  distinct  cavity.  A  eare* 
ful  examination,  however,  will  show  that  this  vacuolated  mass  is 
perforated  in  its  axis  by  a  tubular  prolongation  of  the  cavity  of 
the  polype,  though,  in  consequence  of  temporary  obbteration  by 
the  approximation  of  its  walls,  this  continuation  of  the  polype- 
cavity  la  nsnally  very  difficult  to  detect.  It  is  continued  to  the 
summit  of  the  stem,  and  then,  becoming  somewhat  wider,  re- 
ceives the  longitudinal  canals  of  the  stem;  to  be  presently  de* 
scribed. 

The  posterior  tentacula  are  destitute  of  any  trace  of  a  cavity, 
and  consist  of  a  simple  prolongati<m  of  tbe  vacuolated  endoderm 
of  the  body,  surrounded  by  a  layer  of  ectoderm,  the  endoderm 
becoming  somewhat  closer  in  texture  as  it  enters  the  tentacula. 

The  anterior  tentacula  seem  to  admit  the  cavity  of  the  polype 
for  a  short  distance  into  their  interior;  but  their  tube  soon  be- 
comes obliterated  by  the  vacuolation  of  their  endoderm,  which 
assumes  the  usual  septate  appearance.  For  some  distance  from 
their  extremities  the  ectoderm  is  thrown  into  slightly  elevated 
remtcie  in  which  minute  thread-cells  ate  accumulated,  but  to* 
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warda  the  bue  it  becomeB  gmootli.  An  Bccamalation  of  thread- 
cells  takes  place  also  at  the  tip  of  the  tentacle,  where  they  seem 
to  indicate  a  tendency  to  the  fiinnation  of  capitola,  as  in  Coryne, 
Sec.  The  Ulterior  tentacula,  both  by  Aeir  ttmctnre  and  their 
diapotition  in  alternate  series,  remind  us  of  the  tentacula  of 
Cotyjie ;  and  I  believe  that  we  must  regard  them  as  the  true 
equivalents  of  the  latter,  while  the  posterior  set  must  be  viewed 
as  superadded  structures. 

The  endodermal  lining  of  the  polype-cavity,  as  far  back  as  the 
vacuolated  portion,  contains  great  abunduice  of  brownii^.Ted 
pinuent-grsnules,  which  are  included  in  the  inner  cells  of  the 
endoderm.  The  same  pigment  is  continued  into  the  stalks  of 
the  gonophores,  from  which  it  may  be  traced  into  the  manubrium 
of  the  medusoids,  and,  in  their  young  state,  into  the  radiating 
canals.  The  whole  of  that  portion  of  the  body  of  the  polype 
whieh  lies  behind  the  posterior  tentacula  is  destitute  of  pigment- 
granules,  and  is  accordingly  colourlesa. 

1^  Stem. — The  form  of  the  stem  is  subOTlindrical,  usually^ 
however,  enlaigjng  towards  the  base,  and  again  contracting  and 
tapering  away  to  a  blunt  point.  I  have  always  found  this 
pointed  posterior  part  of  the  stem  bent  at  nearly  a  right  angle 
to  the  rest,  and,  when  the  animal  is  in  its  natural  position, 
plunged  into  the  sandy  sea-bottom. 

To  the  naked  eye,  tne  stem  is  seen  to  be  traversed  from  one 
extremity  to  the  other  by  narrow  longitudinal  bands  or  itriK. 
Under  a  low  magnifying  power,  these  bands  are  seen  to  inoscu- 
late here  and  there  with  one  another,  while  towards  the  base  of 
the  stem  they  usually  become  broader  and  fewer  by  coaleicenoe. 
They  owe  their  distinctneBs  to  the  accomulation  in  them  of 
opake  corpuscles. 

I  have  satisfied  myself  that  the  longitudinal  bands  represent 
canals  excavated  in  the  endoderm  of  the  stem.  They  lie  just 
within  the  ectoderm,  while  the  whole  of  the  axis  of  the  stem  ia 
occupied  by  a  sort  of  pith  composed  of  a  large-celled,  or,  per- 
haps, more  correctly  speaking,  vacuolated  tissue.  Occasionally, 
very  distinct  currents  may  be  seen  in  the  canals ;  so  that  the 
whole  sbvctnre  and  phenomena  presented  by  these  parts  closely 
correspond  to  what  we  meet  with  in  the  stem  of  different  species 
of  lyduiaria. 

Under  a  high  power  of  the  microscope,  delicate  parallel  lon^- 
todinal  gtris  may  be  detected  lying  ettemal  to  the  canals  just 
described.  Tbey  are  situated  between  the  ectoderm  and  endo- 
derm, apparently  more  intimately  connected  with  the  former, 
and  may  be  traced  upwards  on  the  body  of  the  polype  as  &r  at 
least  as  the  tone  of  posterior  tentacula.  They  seem  to  conaist 
of  fine  tubular  fibres,  and  are  apparently  the  equivalents  of  the 
1* 
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fibres  (musenlar  ?)  visible  beneath  the  ectoderm  of  Clava,  Co- 
ryne,  &c. 

Still  finer  stride  may  also  be  occasionally  witnessed  nmning 
in  a  circalar  direction  ronod  the  stem ;  but  I  have  not  been  able 
to  determioe  whether  these  represent  fibres  or  mere  rugte  in  the 
ectoderm. 

Pecuhar  processes  are  given  off  Irom  the  stem  towards  its 
posterior  end.  They  are  in  the  form  of  short  blunt  cones,  and 
are  arranged  in  longitudinal  series,  which  follow  the  coarse  of 
the  canals,  the  stem  immediately  over  each  canal  bearing  tffo 
alternating  rows.  They  are  tubiuar,  with  the  cavity  apparently 
communicating  with  the  canal,  and  with  the  free  extremity  im- 
perforate. They  appear  to  be  extensile,  for  they  may  occasion- 
ally be  here  and  there  seen  mnch  elongated,  and  then  with  their 
extremities  slightly  clavate.  In  the  form  now  described  they 
arc  confined  to  a  region  of  the  stem  at  some  distance  from  its 
lower  end.  They  do  not  seem  to  be  here  employed  as  organs  of 
adhesion ;  and  I  am  unable  to  throw  any  further  light  upon  their 
nature.  When,  however,  a  specimen  of  Corymorpka,  after  being 
captured,  faas  Uie  lower  end  of  its  stem  free  from  sand,  and  is 
then  transferred  to  a  jar  of  sea-water,  it  soon  begins  to  fix  itself 
to  the  bottom  of  the  vessel,  and  at  the  end  of  about  twenty-four 
hours  its  base  is  seen  to  be  surroimded  by  a  delicate  web,  which 
closely  adheres  to  the  vessel,  and  in  a  few  days  has  spread  itself 
over  a  suriace  of  a  square  inch  or  more  in  extent.  Under  the 
microscope  this  web  is  found  to  be  composed  of  a  multitude  of 
fine  tubular  filaments,  which  are  given  off  from  the  stem  all 
round,  close  to  its  lower  end;  and  after  repeatedly  crossing  one 
another  so  as  to  form  an  entangled  web-like  tissue,  they  termi- 
nate each  in  a  slightly  expanded  or  clavate  and  imperforate  ex- 
tremity. The  filaments  arc  composed  of  a  granular  substance, 
which,  as  it  continues  to  elongate,  invests  itself  with  an  exceed- 
ingly delicate  structureless  tube  or  polypary.  In  these  filaments 
of  adhesion  it  is  impossible  not  to  racognize  structures  essentially 
similar  to  the  conical  tubular  processes  given  off  from  the  stem 
a  little  higher  up. 

The  entire  stem  is  invested  by  a  very  delicate,  colourless,  and 
transparent  polypary.  For  the  greater  part  of  the  length  of  the 
stem  the  polypary  lies  close  to  it,  and  may  be  easily  overlooked; 
but  further  down  it  becomes  separated  by  a  considerable  interval, 
and  here  constitutes  a  loose  corrugated  sac,  in  which  the  lower 
end  of  the  stem  is  enveloped. 

Gonophores. — The  gonophores  are  borne  on  the  extremities  of 
the  branched  tubular  stalks  already  mentioned,  where  tbcy  are 
grouped  in  compact  clusters  consisting  of  buds  in  every  stage  of 
development,  from  the  minute  tubercle  in  which  no  medusoid 
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Btrncture  can  as  yet  be  detected,  to  the  completely  formed  ac- 
tively contracting  medusoid  oa  the  point  of  becoming  free. 

I  have  been  unable  to  demonstrate  in  the  gonophores  any 
trace  of  an  ectotheca.  They  are  thus  truly  naked  inedusoids. 
When  arrived  at  that  stage  in  which  they  detach  themselves 
from  the  stalk  and  become  free,  they  present  a  deep  umbrella 
[nectocalyx,  Huxley),  becoming  slightly  narrower  towards  the 
aperture,  and  having  its  summit  continued  into  a  short  conical 
projection  traverecd  by  a  narrow  canal  which  had  kept  the  cavity 
of  the  mannbriom  in  communication  with  that  of  the  stalk. 
There  are  four  radiating  canals,  each  of  which  expands  into  a 
bnlb  at  the  point  where  it  enters  the  circular  canal.  Of  these 
bulba  one  is  much  larger  than  any  of  the  other  three ;  this  bulb 
is  continued  into  a  tentacle,  while  none  of  the  others  present 
any  trace  of  such  an  appendage :  tbcy  all  contain  reddiah-brown 
pigment-granules ;  and  an  obscure  ocellus  may  generally  be  re- 
cognized in  a  little  accumulation  of  granules  of  a  somewhat 
redder  colour  situated  beneath  tbe  ectoderm  of  the  outer  side  of 
the  bnlb.     There  ia  a  broad  relum. 

The  sohtary  tentacle  is  largely  developed,  and  consists  of  a 
very  extensile  moniliform  cord,  presenting,  when  extended,  the 
appearance  of  ten  or  twelve  little  spherules  distributed  at  equal 
distances  upon  a  cylindrical  string :  the  last  of  these  spherules 
exactly  terminates  tbe  string,  and  is  larger  than  the  others, 
while  one  or  two  situated  near  the  proximal  end  are  smaller  and 
less  distinct.  Tbe  spherules  are  composed  of  accumulations  of 
thread-cells;  and  the  connecting  cord  seems  to  have  its  axis 
occupied  by  an  uninterrupted  tube  directly  prolonged  from  the 
cavity  of  tbe  bulb  at  its  root.  During  contraction,  the  spherules 
assume  the  form  of  circular  disks ;  and  in  extreme  contraction, 
the  connecting  cord  disappears,  and  the  surfaces  of  the  disks 
are  brought  into  contact. 

The  manubrium  is  lai^  and  subcylindrical,  and  the  mouth  is 
without  ten  taenia  or  lobes. 

From  the  above  description  it  will  be  at  once  apparent  that 
the  medusoid  of  Corymorpha  nutans  belongs  to  a  form  to  which 
Edward  Torbes  has  given  the  generic  name  of  Steemtrvpia.  Of 
this  relation  between  Steenstmpia  and  Corymorpha  Forbes  him- 
self had  a  suspicion ;  indeed,  he  expresses  a  belief  that  his  Sleen- 
gtntpia  Tuifra  will  torn  out  to  be  the  iree  medusoid  of  Corymorpha 
nutang. 

The  medusoids,  when  they  become  free,  are  about  ^  inch  in 
diameter,  and  as  yet  show  do  trace  of  generative  elements ;  and 
though  I  kept  them  alive  for  more  than  a  week,  they  scarcely 
increased  in  size,  and  never  showed  any  appearance  of  ova  or 
spepnatpzos. 
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.  I  obtuned,  howerer,  bv  meant  of  the  towing-net,  in  the 
neighbourhood  of  the  localiW  which  produced  the  Corymorpha, 
R  little  Medusa  regarding  which  there  caa  be  no  doubt  that  it 
is  a  more  advanced  stage  of  the  medusoid  of  our  Corymorpha, 
with  which  in  all  essential  points  it  is  identical.  It  was  about 
four  times  the  size  of  the  newly  liberated  medusoid ;  and  the 
tentacle  had  proportionately  increased  in  length,  and  presented 
upwards  of  forty  spherules,  while  the  radiating  canals  at  their 
origin  carved  upwards  towards  the  summit  more  decidedly  than 
in  the  younger  form.  The  generative  elements  (not  yet,  how- 
ever, fully  developed,  and  apparently  male,  though,  from  their 
immature  condition,  no  active  spermatozoa  could  be  detected)  were 
very  distiiictly  visible  as  a  pale  yellow  mass  between  the  endo* 
derm  sad  ectoderm  of  the  manubrium,  which  was  rendered  tumid 
by  their  presence.  In  all  other  respects  the  little  Medusa  was 
ioentieal  with  the  younger  ones,  and  continued  to  present  the 
Bcominated  summit,  which  was  even  still  traversed  by  the  canal 
which  originally  maintained  a  communication  between  the  tube 
of  the  supporting  stalk  and  the  cavity  of  the  manubrium. 

Develtymeni  of  the  MeJasoid-bud. — The  medusoid  first  shows 
itself  as  a  minute  tubercle  consisting  of  ectoderm  and  endoderro, 
and  containing  a  simple  diverticulum  from  the  cavity  of  the 
supporting  ataiJc.  It  is  very  difficult  to  foUow  satisfactorily  the 
several  steps  by  which  this  primordial  tubercle  becomes  ulti- 
mately converted  into  the  complete  medusoid;  bat  if  I  am  right 
in  my  interpretation  of  the  appearances  whii^  I  have  observed 
during  a  laborious  examination  of  the  bud  in  its  different  stages, 
the  steps  of  its  development  would  seem  to  be  as  follows  :— 

First,  a  differentiation  takes  place  in  the  ectoderm  of  the 
summit  or  distal  portion  of  the  bud,  by  which  this  layer  becomes 
here  divided  into  two  lamine,  an  outer  and  an  inner — the  latter 
remaining  adherent  to  the  endoderm. 

Kext,  the  cavity  of  the  bud  extends  itself  upwards  in  the  fbrm 
of  four  thick  csecal  processes  occupying  a  peripheral  position 
vnd  placed  symmetrically  round  the  axis.  They  are  composed 
of  the  endodermal  lining  of  the  bad-cavity,  having  outside  of  it 
the  general  ectoderm  of  the  bud ;  while  the  inner  of  the  two 
lamin»  into  which  this  ectoderm  splits  at  the  summit  extends 
itself  downwards  as  the  processes  continue  to  elongate,  and  in- 
vests  them  on  the  inner  aide,  or  that  turned  towards  the  axis  of 
the  bud,  the  space  between  the  two  lamins  becoming  at  the 
same  time  laivcr  and  larger,  and  ultimately  forming  the  cavity 
of  the  uectocalyx. 

The  four  processes  are  destined  to  form  the  four  radiating 
canals  of  the  medusoid ;  and  shortly  after  their  firat  sppearance 
another  cscal  procesa  has  begun  to  grow  up  between  them,  ip 
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the  Bxii  oi  the  bod ;  it  gradnallr  elongates  ittelf,  «id  ia  to  be* 
come  the  manubriam  of  the  meduaoid. 

The  four  periphenl  procesaea  contmue  to  elongate,  and  are 
aoon  aeen  to  oe  oUated  into  bulb-like  expanaiona  at  their  extre- 
mitiea.  The  bulbs  increase  in  8i»,  and  come  in  contact  by  their 
aides;  while  one  of  them,  enlarging  mnch  more  rapidly  than  the 
other  three,  givea  a  marked  preponderance  to  its  side  of  the  bodf 
and  makea  toe  distal  end  of  the  bud  appear  as  if  obliqudy  tren- 
cated.  It  then  begins  to  extend  itoelf  beyond  thia  distal  end 
into  a  thick  hollow  tentacle. 

In  the  tnean  time  the  fonr  bnlbs  which  had  come  in  eontact 
have  GoaUaced,  and  their  cavitiea  now  communicate  with  one 
anotiier*;  bnt  W  the  gradual  enlai^;ement  of  the  distal  end  of 
the  bud  the  bulbona  ends  of  the  radutmg  canals  are  again  drawn 
away  firom  one  another ;  the  communication,  however,  between 
their  cavities  is  not  thereby  interrupted,  but  continues  to  ha 
maintained  by  a  tabular  elcmgation  of  their  original  pointo  of 
imion ;  and  in  thia  tube  we  now  recognize  the  circolar  canal  of 
the  meduaoid. 

The  cavity  of  the  nectocalyx  is  still  closed  by  the  more  ex- 
ternal of  the  two  laminec  into  which  the  ectoderm  had  originally 
split  at  the  distal  end  of  the  bud.  In  the  final  stage  thia  lamina 
becomes  perforated  in  the  centre,  and  forms  the  velnm  of  the 
mednsoidj  while  the  manubrium,  previously  imperforate,  acqnirea 
a  month  at  its  extremity.  The  solitary  tentacle,  too,  has  now 
become  elongated,  and  presents  its  chsracteristie  roooiiiform 
structure ;  the  nectocalyx  rapidly  contracts  and  expands  with 
rigorons  systole  and  diastole ;  and  the  meduaoid  st  last  hang* 
upon  its  stalk,  a  true  Steenstn^ia,  ready  to  break  away  from  ue 
restraint  of  its  fostering  polype  and  enter  upon  an  independent 
existence. 

Besides  the  production  of  mednsoid  sexual  buds,  I  have  also 
nitnesBed  in  Corymorpha  nutans  another  process  of  reproduction, 
very  remarkable,  but  of  whose  exact  significance  I  am  unable  to 
speak  with  entire  confidence.  In  a  glass  jar  containing  living 
specimens  of  Corymorpha,  which  had  been  in  my  poaaeanon  few 
more  than  a  fortnight,  I  observed  attached  here  and  there  to  the 
aorfaee  of  the  glass  minute  oblcHig  bodies,  about  ^  a  line  in  their 
longer  diameter,  and  \  line  in  the  shorter.  They  appeared  to 
be  composed  of  a  soft,  minutdy  granular,  white  subsUmce ;  and 
th^  interior  was  occupied  by  a  very  distinet  cavity.  They  were 
destitute  of  cilia,  and  were  invested  by  an  extremely  delicate 
membranous  or  mucoos  tube,  quite  stroctureless,  whid  extended 
tot  tome  distance  beyond  thor  ends,  and  adhered  for  its  whole 
kDgth  to  the  sides  irf  the  jar. 
■  BoidM  tluK  little  bodies,  otliav,  which  I  do  lurf  henlite  to 
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regard  as  the  same  bodies  in  a  more  advanced  stage,  were  also 
found  attached  to  the  sides  of  the  jar.  They  consisted  of  a  white 
tabular  filament,  about  4  lines  in  length,  attached  to  the  glass 
by  one  extremity,  and  developed  at  the  opposite  into  a  minute 
polype  hanng  a  general  resemblance  to  the  polype  of  Corymorpka, 
out  with  only  six  or  eight  tentacles  composmg  the  posterior 
verticil,  while  the  anterior  tentacles  were  about  the  same  ia 
number,  thiclcer  and  shorter  than  the  posterior,  with  blunt, 
almost  capitate  extremities,  and,  like  the  posterior  tentacnla, 
disposed  in  a  single  verticil. 

Other  still  more  advanced  stages  were  also  found  attached  to 
the  sides  of  the  jar.  They  bad  attained  to  about  double  the  size 
of  the  last,  had  the  posterior  tentacles  composed  of  a  verticil  of 
sixteen  or  twenty,  while  the  auterior  tentacles,  though  still  dia- 
posed  iu  a  single  verticil,  had  become  multiplied  to  about  the 
same  extent. 

Beyond  these  three  stages  I  was  unable  to  trace  the  develop- 
ment through  any  farther  steps;  the  last  of  them,  however, 
tnaoifestty  requires  little  to  convert  it  into  the  form  of  the  adult 
Corymorpka. 

If  it  were  not  that  the  medusoids  thrown  off  ^m  the  adult 
polype  in  my  jars  had,  so  far  as  I  could  find,  all  perished  before 
the  formation  in  them  of  generative  elements,  I  should  have 
regarded  the  little  organisms  just  described  as  presenting  three 
stages  in  the  development  of.  the  embryo  from  the  ovum.  In 
the  absence,  however,  of  all  evidence  of  the  presence  of  ova,  I 
believe  it  will  be  safer  to  view  them  as  different  stages  in  die 
development  of  a  ^mmule  liberated,  in  some  way  unknown, 
from  the  adult  speomens  in  the  jar. 

II.  Diagnoses  of  new  Species  of  Tnhularidie  obtained,  during  the 

Autumn  of  1862,  on  the  Coasts  of  Shetland  and  Devonshire. 
Clttva  diffusa,  mihi. 

Polypes  about  \  inch  in  height,  light  rose-colour,  developed 
at  intervals  upon  a  creeping  reticnlated  stolon ;  tentacula  about 
twenty. 

Gonophores  scattered,  commencing  just  behind  the  poiterior 
tentacnla,  and  thence  extending  singly  or  iu  small  clusters  for 
some  distance  backwards  upon  the  body  of  the  polype. 

In  rock-pools  at  low-water  spring-tides.  Out  Skerries,  Shet- 
land Isles. 

The  present  species  differs  £rom  all  other  described  species  of 
Clava  in  the  gonophores  bein^  scattered  and  extending  for  some 
distance  backwards,  instead  of  being  ag$;regated  in  closely  ap- 
proximated dnsters  immedifitely  bebind  the  posterior  tentacula. 
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TiTBiCLATA,  mibi,  nov.  gen. 

Polype  claviform,  supported  on  the  Buramit  of  free  Btcmii, 
which  rise  at  iotervals  from  a  creeping  stolon,  and  are  invested 
by  a  ehitinous  polypary.    Tentacula  filiform,  scattered. 

Gonopharea  dense  clusters  of  sporosacs  aggregated  imme* 
diately  behind  the  posterior  tentacula, 

T.  lucenutj  mihi. 

Zoopki/te  about  two  lines  in  height ;  stems  quite  simple,  or 
rarely  with  a  short  lateral  branch ;  polypary  clothing  the  stem, 
corrugated,  dilated  at  the  base  of  the  polype,  pale  yellowish- 
brown.  Pr>/j;pe,when  extended,  about  equal  to  the  stem  in  height, 
white,  with  pale  ochrcous  centre ;  tentacula  about  twenty,  con- 
fined to  the  anterior  third  of  the  polype. 

Creeping  over  the  surface  of  loose  stones  in  the  bottom  of  a 
rock-pool,  Torquay.  On  stones  between  tide-marks,  Dublin 
Bay. 

In  none  of  the  Torquay  specimens  were  gonophores  present ; 
but  I  do  not  hesitate  to  identify  the  present  species  with  a  Tn- 
bularidan  obtained  several  years  ago  in  Dublin  Bay,  and  which 
I  had  carefully  figured  at  the  time,  though  I  never  published  a 
description  of  it.  In  the  Dublin  Bay  specimens  the  gonophores 
were  present,  and  exactly  resembled  in  structure  and  position 
those  of  Clava  nadtkarms. 

The  genus  Tubklava  dlfiers  from  Claca  in  the  fact  that  the 
polypes  are  no  longer  sessile  upon  the  basal  stolon,  but  borne 
upon  distinct  branches  enveloped  by  a  polypary.  This  character, 
taken  in  connexion  with  the  form  of  the  polypesj  shows  an  affinity 
also  with  Cordyhqihora,  from  which,  however,  it  is  separated  by 
the  entirely  different  plan  and  position  of  the  gonophores. 

Eudmdriwn  humile,  mihi. 

Zoophyte  dehcate,  rising  to  about  |  inch  in  height,  much  and 
irregularly  branched;  main  stems  and  branches  djstinctly  annu- 
latcd  throughout.  Polype  yellowish- vermilion,  vase-shaped,  with 
a  circular  groove  near  its  base,  and  a  trumpet-shaped  proboscis; 
tentacula  twenty  or  twenty-three,  witb  the  alternate  ones  elevated 
and  depressed  in  extension. 

Gonophores  (male)  surrounding  the  body  of  the  polype,  and 
springing  each  by  a  short  stalk  from  the  circular  groove  which 
passes  round  the  polype  near  its  base,  each  gonophore  consisting 
of  two  superimposed  chambers.  Female  gonophores  conaistjug 
of  a  single  chamber,  borne  both  by  the  base  of  the  polype  and 
by  the  ccenosarc  immediately  behind  it. 

Booted  to  the  bottom  of  rock-pools  near  low-water  spring- 
tides, Torquay. 
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Male  specimens  of  a  Zoophyte  closely  resembling  the  above, 
bat  rather  more  delicate,  and  with  the  polype*  vhich  bear  the 
gonopborea  all  destitute  of  tentacula  and  mouth,  ao  that  they 
become  converted  tato  gomhlattidia,  have  also  occurred  to  me 
in  a  rock-pool  near  Torquay.  Though  I  am  tempted  to  regard 
this  as  a  distinct  species,  I  beheve  it  will  be  safer  for  the  present 
to  view  it  as  a  variety  of  Eudendriam  humile.  I  shall  therefore 
provisionally  designate  it  as  E.  kamile,  var.  corymbifera. 

Ettdendrium  vagaiatum,  mihi. 

Zoophifte  mach  branched,  rising  to  about  1^  inch  in  height ; 
polypary  deeply  and  regularly  aimulated  throughout.  Poh/pet 
Vermilion,  with  about  eighteen  tentacula,  and  having  the  body 
as  far  as  the  origin  of  the  tentacula  enveloped  in  a  loose  corru- 
gated membranous  sheath,  which  loses  itself  posteriorly  upon 
file  polypary. 

Gonophoret  not  known. 

In  rock-pools  at  extreme  low-water  spnng-tides,  Shetland. 

This  beautiful  little  Eudendriwn,  though  in  considerable  abuu> 
dance,  had,  at  the  time  of  my  finding  it  (August),  evidently 

Ctd  the  period  of  ita  greatest  perfection,  gonopborea  having 
in  no  instance  present,  while  in  many  specimena  the  po- 
lypes had  fallen  from  the  branches.  Id  the  absence  of  all  know- 
ledge of  the  gonopborea,  the  above  diagnosis  must  accordingly 
be  r^rded  as  incomplete. 

Perigonymus  terpen*,  mihi*. 
Zoophyte  consisting  of  short  simple  erect  stems,  about  2  lines 
in  height,  terminated  by  the  polypes,  and  rising  at  short  intervals 
from  a  creeping  stolon,  wbicn  forms  an  irregular  network  upon 
the  surface  of  other  bodies ;  the  whole  of  the  stems  and  stolon 
occupied  by  a  reddish-orange  ccenosarc  and  clothed  with  a  deli- 
cate transparent  polypary,  which  docs  not  form  a  cup-like  dila- 
tation at  tne  base  of  the  polypes.  Polypet  reddish-orange,  with 
about  twelve  or  fourteen  tentacula,  so  disposed  that,  in  complete 

*  The  diimembenuent  of  Ehrenbei^i  genu  ftufaufriiiai  into  two  m- 
ners,  Eitdemiriian  and  Alractylit,  vru  proposed  lome  jeui  ago  b;  Dr.  T. 
Stretbill  Wright.  Dr.Wright  iru  apparently  not  awBre,  when  he  gave  the 
name  of  AtraelslU  to  one  of  the«e  tubdivinoni,  that  San  had  slread;  pro- 
poaed  the  name  of  Periifomfmiu  for  a.  gcnui  identical  with  the  AtraetyUs 
at  Wright.     Dr.  Wright  had  undoubtedly  a 


than  Shi  of  the  chanctera  on  whidi  the  separated  genua  ahoold  be  hated, 
finding  theie  character*  mainly  in  the  form  of  the  p<dype,  rather  than  in 
the  position  of  the  gODophores;  but  the  Itwa  of  piiorih  render  neoetaary 
the  retention  of  the  ongnisl  nave  «f  Ferigmtymu  laner  thaa  Ibe  later 
one  of  Atraetyl^, 
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extensioii,  tbey  are  held  with  sltemate  teatocula  elevated  and 
d^ressed ;  body  of  polype  oval,  with  proboacis  conical. 

Gotuplurea  medtuiferoiu,  borne  by  the  creeping  Btolon  and 
elevated  each  upon  a  ratber  long  peaunele.  Meduaoidt  dome- 
shaped,  with  the  vertical  ilightly  exceeding  the  traniverse  dia- 
meter;  maDubrium  reaching  to  about  one-half  the  depth  of  the 
bell,  with  a  simple  mouth  destitute  of  tentaculaj  ma^inal  ten> 
tacula  two,  oppoaite,  very  extenxile,  and  with  large  reddish-orange 
bulbous  bases,  without  evident  ocelli,  the  intermediate  radiating 
canals  tenninatiDg  each  in  a  very  small  bulbous  dilatation. 

Growing  over  the  stems  of  PlunaUaria  setacea,  dredged  from 
sboat  12  utbonu,  Torbay. 

Perigemymus  ndnutiu,  mihi. 

Zoophyte  very  minute,  consisting  of  simple  stems  rising  to  the 
height  of  about  1^  line  from  a  creeping  stolon,  and  bearing 
the  polypes  upon  their  summit ;  polypary  dilated  round  the  base 
of  tne  polype.  Polypet  ash-brown,  with  seven  or  eight,  rarelr 
twelve,  teatacula,  held  irregularly  daring  extension,  and  witt^ 
little  or  no  cnrvature. 

Gonophores  pyriform,  medusiferous,  borne  at  various  heights 
upon  the  stem,  and  supported  on  rather  long  peduncles.  3fe- 
dtaoid  with  the  summit  suddenly  contracted,  so  es  to  give  a 
somewhat  conical  form  to  the  nectocalyx,  and  having  two  opposite 
radiating  canals  terminatiug  each  in  a  pale  brown  Dulb  which  is 
continued  into  a  very  ertensile  filiform  tentacnlum,  and  two  alter- 
nate canals  terminating  each  in  a  much  smaller  bulb  without 
tentacle ;  no  evident  ocellus ;  manubrium  short,  with  a  four-lobed 
lip,  but  without  oral  tentacula. 

Forming  a  fringe  round  the  edge  of  the  onerculnm  of  TWriieUa 
communu  dredged  inBustaVoe,  Shetland.  Out  of  between  twenty 
and  thirty  specimens  of  living  Tuirilella  examined,  not  one  was 
free  from  this  remarkable  Uttlc  Zoophyte. 

The  present  species  manifcatly  comes  very  near  to  Atraeiyli$ 
repau  of  Dr.  T.  S,  Wright.  Judging,  however,  from  Dr.Wright's 
description  and  figures  (Froc.  Roy,Phys.Soc.£dinb.l858,p,4>50f 
^.  23.  figs.  4, 6),  Perigonymua  mtmhu  differs  from  A.  repent, 
Wright,  in  the  fonn  of  the  umbrella  of  the  medusoid,  which  in 
A.  repau  shows  no  approach  to  the  conical  figure  presented  by 
the  q>ecie8  hae  described,  and  in  the  entire  absence  from  the 
medusoid  (at  least  at  the  time  of  its  liberation]  of  the  small  inter- 
jnediat«  tentacula.  It  also  comes  very  near  to  the  Eudendrium 
putHhan  of  the  same  author  (op.  cii,  1857,  p.  231,  pi.  11.  figs.  8 
&  9) ;  but  the  conical  form  of  the  medusoid  separates  it  also 
from  this  species,  from  which  it  still  farther  differs  in  the  much 
longer  peduncles  of  its  gonophores. 
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Periffom/mu3  Muscus,  mihi. 

Zoophyte  consisting  of  numerous  erect  stems,  about  half  an 
inch  in  height,  not  composed  of  coalesced  tubes,  springing  st  in- 
tervals from  a  creeping  stolon,  and  sending  off  uiort  branches, 
which  are  themselveB  for  the  moat  part  without  further  ramifica- 
tion ;  polypary  light  brown,  slightly  corrugated,  and  with  a 
well-marked  cap-like  dilatation  at  the  base  of  the  polype.  Po- 
lypes semi-retractile,  light  reddish-brown,  with  about  aisteen 
tentacula  directed,  in  extension,  alternately  backwards  and  for- 
wards. 

Gonophores  medusiferous,  borne  upon  a  rather  long  peduncle, 
and  springing  from  the  branches  at  a  short  distance  behind  the 
polype.  Medmoid  dome-shaped,  with  the  four  radiating  canals 
terminating  below,  each  in  a  large  reddish  bulb,-wliich  sends  off 
two  very  extensile  filiform  tentacula,  having  an  ocellus  at  the 
base  of  each ;  manubrium  extending  to  about  a  third  of  the 
entire  depth  of  the  umbrella,  and  with  four  short  oral  tentacula. 
The  meduBoid  is  thus  iu  all  points  nndistiDguishable  from  that 
of  Perigonymus  ramosus,  Van  Beneden. 

In  a  rock-pool,  Torqnay,  where  it  occurred  abundantly,  creep- 
ing over  the  oottom  in  small  moss-like  tufts. 

The  small  siee  and  general  babit  of  the  present  species,  its 
more  simple  ramification,  and  the  fact  that  its  stems  consist  of 
a  single  tube,  instead  of  being  composed  of  numerous  tubes 
coalesced  into  a  dense  bundle,  at  once  separate  it  fromP.  ramosus. 
Van  Seneden,  notwithstanding  the  fact  that  the  mcdusoids  of 
the  two  spetdes  are  indistinguishable. 

Tuhularia  Bellis,  mihi. 

Basal  portion  of  eeenosarc  prostrate,  creeping,  and  sending  up 
short,  free,  sparingly  branched  stems,  which  rise  to  ^  inch  or 
1  inch  in  height ;  polypanr,  where  it  covers  the  lower  part  of  the 
upright  stems,  and  the  whole  of  the  prostrate  portion,  marked 
by  wide  but  distinct  andulations ;  eeenosarc  orange,  deepening 
in  tint  towards  the  base,  expanding  into  a  collar  immediately 
below  the  polypes.  Polypes  measuring,  in  fulUsized  specimens, 
about  5  lines  from  tip  to  tip  of  the  extended  tentacula;  body 
of  polype  scarlet. 

Gonophores  borne  upon  short,  erect,  branched  peduncles; 
each  gonophore  with  four  well-marked  tentaculoid  tubercles  on 
its  summit ;  peduncles  and  spadix  scarlet, 

A  beautiful  little  Zoophyte,  conspicuous  by  the  bright  colour 
and  large  size  of  its  polypes.  It  occurs  attached  to  the  bottom 
of  rock-pools  at  extreme  low-water  spring-tidea,  Shetland. 


.y  Google 


Frof.  G.  GulkVer  on  the  Rapkides  of  British  PlanU.       1 3 

ir. — On  the  Jlaphidea  of  Bnlisk  Plants.  By  George  Gollivbe, 
F.R.S.,  Professor  of  Comparative  Anatomy  and  Physiology  to 
the  Royal  College  of  Surgeons. 
It  appears  to  me  that  these  Baphides  are  deaerving  of  more 
attention  than  they  have  yet  received,  both  in  relation  to  the 
stmcture  and  economy  of  v^etables,  and  as  affording  a  wide, 
interesting,  and  scarcely  cultivated  field  of  research  for  the 
chemical  phytologist.  The  raphides  may  also  be  often  useful  as 
diagnostic  characters  in  systematic  botany  nben  others  are  not 
aviuJable ;  for  example,  a  mere  fragment  of  one  of  the  Onagiaceee 
or  of  the  Leronaceie  may  be  so  surely  distinguished,  simply  by 
its  rapbides,  from  some  of  its  near  ulies  in  other  orders,  that 
this  fact  ought  henceforth  to  be  added  to  the  description  of  the 
orders  just  mentioned,  independently  of  its  value  in  other 
respects.  At  present,  I  believe,  the  rapbides  have  not  thus  been 
used;  nor,  indeed,  do  I  know  that  they  have  been  described  in 
the  majority  of  the  British  plants  in  which  they  occur,  or  even 
mentioned  in  Lemnaccse  and  Bpihbium  before  my  notice  of 
them  *.  Though  common  in  some  orders,  it  is  remarkable  that 
the  raphides  are  so  rare  where  they  might  be  most  expected, 
that  I  have  not  a  single  note  of  their  presence  in  young  parts 
of  the  atemj  leaves,  and  flowers  of  British  Oxalidacese,  Umbelli- 
fene,  Labiat<e,  Eupborbiaceie,  or  PolygonaceEe ;  and  even  among 
Crassnlaceee,  no  crystals  were  found  in  Sedam  Telephiwn  and 
jS.  acre.  In  old  decaying  or  diseased  portions  of  Folygonacete, 
and  in  many  other  orders,  crystals  are  frequent;  hut  on  the 
present  occasion  they  are  only  noticed  in  young  growing  or 
healthy  structures. 

That  raphides  are  part  of  the  regular  stjructure,  naeful  in 
the  economy  of  certain  plants,  and  by  no  means  only  a  result  of 
chemical  changes  connected  with  decay,  would  appear  from  the 
present  observations.  The  remarkably  constant  abundance  and 
situation  of  the  raphides  in  some  species  supports  this  view. 
Tbns,  in  Lemna  irisidca  tbe  bundles  of  crystals  are  contained 
within  the  cells  of  the  parenchyma,  but  are  so  much  longer  in 
L.  minor  as  to  extend  oeyond  the  cell-wall,  and  arc  very  abun- 
dant in  both  species ;  while  in  L.  polyrrhiza  and  in  L.  ffibba  the 
raphides  are  comparatively  scanty.  They  occur,  too,  in  growing 
parts  of  other  plants,  either  in  the  cells  or  intervening  spaces  of 
young  leaves  and  of  the  pistils.  In  some  orders,  as  Compositse, 
the  crystals  arc  chiefly  conBned  to  the  ovary  and  testa ;  while  they 
occur  indiscriminately  in  all  parts  of  the  plant  in  other  orders,  as 
OnagraccK  and  Orchidaccae.  Further  research  is  much  required 
as  to  their  precise  office  in  the  vegetable  economy,  though  no 


•  Ann.  Nat.  Qirt.  May  1861. 
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doabt  thejr  are  of  lue  bath  for  food  and  mannre.  In  inch  planti 
ta  Lemna  minor  there  ia  a  atore  of  phosphate  of  lime  and  atarch, 
just  the  kind  of  nutriment  that  jronng  growing  aninula  would 
want;  and  the  abundance  of  crystals  in  the  ovary  and  testa 
of  Ck>mpoiitK  seema  to  be  connected  with  the  uatritioaa  properties 
t4  the  seeds.  Thna  we  perceire  one  of  the  means  by  whieti  sneh 
humble  plants  are  important  in  natore.  It  has  long  been  known 
how  greedily  water-fowl  feed  on  the  common  duck-weed ;  and, 
making  anre  of  the  identic  of  this  plant  by  the  raphideSj  I  hare 
fouid  it  in  the  stomach  of  young  water-rats. 

Though  the  term  '  raphides '  has  been  naed  indiscriminately 
for  all  kmds  of  crystals  in  the  tissues  of  plants,  it  will  be  confined 
below,  in  accordance  with  its  etymological  import,  to  the  acicular 
or  needle-like  forms,  and  all  the  others  will  be  noted  aimply  as 
"crystals."  The  former  arc  known  to  be  composed  chiefly  of 
phosphate  of  lime,  and  some  of  the  latter  of  oxalate  of  lime ;  but 
we  are  still  ignorant  of  the  composition  of  a  great  number  of 
these  CTyatala, 

From  my  notes,  extending  over  six  years,  of  dissections  of 
several  hundred  plants,  I  find  that  raphid^  or  crystals  were 
Men  in  the  following  lianerogamia,  bat  not  in  a  mach  larger 
niunber ;  so  that  they  were  not  detected,  though  often  looked 
for,  in  many  other  orders  which  are  not  mentioned  here.  The 
names  of  the  plants  are  taken  from  the  fourth  edition  of  Prof. 
Babington's  excellent  'Manual  of  Bntish.Botany.* 

CaByophtllacea. — Silene  Armeria.  Square  or  cahic  crystals, 
in  clumps  -rm  inch  diameter,  in  the  ovary.  The  only  plant  of 
the  order  in  which  I  have  seen  crystals. 

Onagracex. — True  raphides  occur  in  such  abundance  as  to 
be  qtiite  characteristic  of  this  order  among  the  net-veined  class. 
All  parts  of  the  plant  abound  in  them ;  so  that  by  these  alone 
a  minute  fragment  of  it  may  be  easily  distinguished  irom 
liythracese  and  Ualoragaceie.  There  were  examined  seven  spe- 
cies of  Epilobium,  three  garden  ones  of  (Enotkera,  and  Cireaa 
bUetiana.  The  willow-herbs  should  be  useful  and  often  easily 
•vailable  for  mannre. 

RuBtAGBA. — Kaphidea  common  in  this  order,  bnt  less  plenti> 
fnl  than  in  Onagracefe.  They  may  be  generally  seen  in  the  ovary, 
and  occur  in  the  corolla,  leaves,  and  other  parta ;  and  were  found 
in  SherartUa,  Atpenda,  and  in  aix  species  of  Oalium,  which  in* 
elude  all  that  were  examined.  It  is  remarkable  that  raphides 
ue  common  in  the  corolla  and  young  fruit  and  scanty  in  other 

f>Brta  of  Galium  MoUugo,  thougn  plentiful  also  in  the  leaves  of 
ts  variety  ^  icabrvm. 

CoHFOSiTA. — Raphides  are  less  common  in  this  order  than 
other  crystals,  and  I  have  only  found  them  in  the  ovary  or 
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frait.  They  vere  seen  in  Coiymbifene,  Cynarocephalee,  and 
Cichonacrae,  In  Puiicaria  dyserUerica,  single  oblong  crystalB  with 
angular  pointed  ends ;  in  Setiecio  Jacobaa  and  8.  aquatiau,  short 
acicular  crystals;  ia.^rc/iuni  intermedium  and  two  other  species, 
cubical  crystals  ^^^  inch  diameter ;  in  Centaurea  n^a,  single 
and  double  crystals  shaped  like  those  of  Pitliearia ;  in  Carduut 
lanceolaiut,  C.pahatrit,  and  C.  acauiu,  some  acicular  forma  and  A 
greater  numbo'  like  those  of  Puiicaria  and  Centaurea ;  in  Hypo- 
eharit  radicata,  Apargia  autunmaiit,  and  Crept*  vireni,  unnate 
square  or  cubical  crystals. 

-  DiDSCOitHACtJB. — Tanua  commumt.  Baphidea  plentiful  in  tbtf 
stem  and  leaves,  and  still  more  so  in  the  perianth  and  stamrais. 

0KCHID1.CBA. — The  only  species  examined  were  OmAis  Morio, 
0.  matcala,  0.  maeuiata,  and  Habenaria  ehloratUba,  in  every 
one  of  which  raphidea  were  abundant  in  all  parts  of  tbe  plant. 

Ieioacbx, — Iri»,Paeud'aconu.  Long,  prisUiatic,  slender,  and 
blont  cfystali,  generally  occurring  singly,  in  the  leaves. 

LiLiACU. — Endymum  mitant.  Kaphides  abundant  in  all 
parta  of  thia  plant,  from  the  perianth  to  the  bulb ;  though  not 
found  at  all  in  Allium  urWnum. 

TyphacbA' — Sparganitttn  ramoaum  and  8,  limplex.  Baphides 
abundant  in  the  perianth,  fruit,  stem,  and  leaves,  though  not 
found  at  all  in  Typha  latifolia  and  T.  anguttifolia. 

Abacka — Arum  maculatwn.  Baphides  throughout  the  fdant. 

IiEHNACU. — Raphides  (as  described  in  Ann.  Nat.  Hist,  tor 
May  1861)  in  all  our  plants,  most  abundant  in  Lemna  trisuiea 
and  L.  minor,  and  comparatively  scanty  in  L.  polyrrkiza  and  Lt 
ffibba.  In  L,  minor  the  raphides  (phosphate  of  lime)  are  plenti- 
fully associated  with  starch-granules — thus  indicating  the  vala> 
able  fertilizing  and  nutritioas  properties  of  thia  moat  CMnmon, 
abject,  and  d^pised  weed. 


III. — On  theproposed  Change  m  Name  o/ Gracula  pectoralis. 
By  Alfred  B.  Wallace. 

To  tke  Editort  tf  the  Annah  and  Magaaine  of  Natural  Hittarji, 

GSNTLEUBN, 

May  }  be  permitted  to  make  a  few  remarks  on  Mr.  G.  B.  Gray's 
proposal  (in  the  '  Annals '  for  December  1863,  p.  472)  to  change 
the  name  of  my  Gracula  pectoralit,  described  and  figured  in  w 
'Proceedings  of  the  Zoological  Society'  for  June  last,  into 
Gracula  Anaie,  that  name  having  been  given  by  Zjcaaon  to  a  iHid 
which  Mr.  Gray  believes  to  be  the  same  specica. 
I  am  far  £roia  denying,  or  even  doubting,  that  Lesaon's  Inrd 
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was  in  part  the  same  aa  mine ;  but  I  wish  to  inquire  if  the  name 
givea  to  any  part  of  a  bird,  or  to  a  manufactured  bird  in  which 
more  is  false  than  genuine  (and  the  description  of  which  must 
therefore  be  quite  unrecogniisble],  can  claim  priority  over  that 
giren  to  the  first  specimens  obtained  of  the  peifect  bird. 

Mr.  G.  B.  Gray  believes  that  the  wings  and  feet  of  Leason'a 
bird  were  "  restoratioDS ;"  I  believe  that  the  head  and  tail  were 
also  "  restorationa,"— and  for  this  reason :  Lesson  describes  the 
whole  head  as  "  noir-velotirs,"  in  contradistinction  to  the  back 
and  belly,  which  he  terms  "  fioir-lmms^et."  In  my  bird  there 
is  no  such  distinction ;  the  head  is  the  same  metaUic  blne-and- 
greenish-black  as  the  other  parte.  Bonaparte,  in  the  '  Comptea 
Beiidus/  also  says,  "capUe  niffrO'holo^riceo,"  but  the  other 
parts  "  nigro-aneit,"  showing  that  it  was  no  mistake  of  Lesson's 
description. 

Now  for  the  tail.  One  of  the  most  characteristic  featares  of 
my  bird  is  its  wMte  under  tail-corerts,  which  are  tinged  with 
ydloff  OD^  at  the  base,  where  the  vent  for  a  small  extent  is  also 
yellow.  Now,  both  Lesson  and  Bonaparte  describe  this  patch 
of  orange  on  the  vent,  but  neither  say  a  word  about  the  white 
tinder  tail-coverts,  which  are  very  ample  and  cover  the  tail  to 
within  an  inch  of  its  extremity.  If,  now,  we  conclude  that  the 
wings  were  false,  from  the  conspicuous  white  band  across  them 
not  being  mentioned  by  either  author,  the  absence  of  any  men- 
tion  of  the  equally  conapicnous  white  under  tail-coverts  must 
also  lead  us  to  conclude  that  the  tail  had  been  replaced  by  that 
of  some  other  bird;  and  every  one  who  has  seen  much  of  the 
native  New-Gninea  skins  must  know  that  the  tails  are  very 
liable  to  come  off. 

It  seems  probable,  therefore,  that  Lesson's  specimen  was 
made  up  of  the  trunk  of  my  bird,  with  the  head,  toings,  tail,  and 
legs  of  one  or  more  other  birds;  and  the  name  given  to  this 
ingenious  work  of  art  (the  description  of  which  is  of  course 
inapplicable  to  any  natural  object]  must,  it  is  said,  be  retained 
according  to  the  law  of  priority,  and  that  given  for  the  first  time 
to  the  perfect  bird  be  quoted  as  a  synonym.  Now,  I  contend 
that  this  is  not  a  case  for  the  application  of  the  law  of  priority, 
and  would  inevitably  lead  to  further  confusion;  for  an  inquirer 
possessing  the  bird  is  seat  back  to  IJessoD  for  a  description  of 
the  species,  and  finding  a  palpable  disagreement,  unhesitatingly 
describes  his  specimen  as  new;  and  we  most  always  be  liable  to 
such  mistakes  if  descriptions  acknowledged  to  be  not  merely 
insufficient,  hut  false,  are  allowed  to  be  quoted  as  the  authority 
for  specific  names. 

Turning  now  to  Mr.  Cassia's  description,  we  find  that  his 
specimeD  is  fairly  stated  to  have  been  a  mutilated  one — the  legs 
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and  wings  wanting,  and  the  head  mnch  injured;  yet  his  descrip- 
tion is  recognizable  if  we  allow  for  the  absence  of  the  wings. 
His  name,  however,  is  very  faulty,  as  black  is  the  colour  of  fully 
two-thirds  of  the  perfect  bird,  the  yellow  appearing  only  as  a 
band  ronnd  the  body  and  a  patch  on  the  rump  and  vent :  btteo- 
cinctvs  wonld  therefore  have  been  appropriate ;  vigrocmetta  is  a 
complete  misnomer ;  and,  in  &ct,  it  waa  that  very  name  which 
prevented  me  from  inquiring  further  about  the  oird,  which  I 
had  long  seen  included  in  Dr.  Sclater's  list  of  New-Guinea 
birds. 

The  question,  then,  is.  Shall  a  name,  given  to  a  mutilated 
sldn,  and  which  is  erroneous  and  inapplicable  as  regards  the 
perfect  bird,  be  perpetuated  by  the  law  of  priority  ?  Many 
naturalists  are  now  of  opinion  that  where  a  description  is  pal- 
pably incorrect  or  insufficient  to  distinguish  a  species  among  its 
allies,  or  when  a  name  is  plainly  inapplicable  to  the  species  to 
which  it  has  been  applied,  such  names  and  descriptions  should 
be  passed  over  as  altogether  void ;  for  it  is  evidently  more  to 
the  interest  of  our  science  that  the  inquirer  should  De  at  once 
referred  to  a  good  description,  which  will  settle  his  doubts,  than 
to  an  imperfect  or  incorrect  one,  which  must  only  increase  his 
difficulties.  A  general  conflagration  of  every  work  describing 
species,  published  more  than  tiity  years  back,  would  be  an  nn- 
mixed  blessing  to  zoology. 

In  this  case  we  have,  &;st,  a  name  and  description  of  a  made-np 
specimen,  of  which  probably  one-fifth  part  only  is  genuine,  and, 
secondly,  a  specimen  confewedly  mutilated  in  its  most  important 
parts,  and  the  name  given  to  which  is  inapplicable  to  the  entire 
bird;  and  in  both  cases  the  absence  of  the  legs  and  wings  has 
led  to  the  species  being  placed  in  a  wrong  genus.  I  now  leave 
ornithologists  to  decide,  in  the  interest  of  science,  by  what  name 
this  bird  shall  be  called ;  and  I  would  further  beg  to  suggest,  as 
a  useful  and  necessary  supplement  to  the  law  of  priority,  that  it 
be  decreed  that  where  the  first  descr^tion  of  a  species  is  abso- 
lutely insufficient  to  determine  the  same,  and  a  new  name  has, 
omng  to  such  insufficiency,  been  given  to  the  ^ecies,  with  a  good 
and  sufficient  description  attadied,  such  new  name  shall  be  for 
ever  retained,  notwithstanding  at  any  future  time  the  former  name 
may  be  proved  to  have  been  applied  to  the  same  species. 
I  remain.  Gentlemen, 

Your  mmt  obedient  Servant, 

Alpbeo  R.  Wallace, 
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Vf.—'Descripiiotu  of  Five  New  Genera  ofMoUutca. 
B7  Hknrt  uid  Abthdk  Adams. 
MiHT  intemtiiig  forms  of  Mollasca  hare  been  made  known 
tince  the  publication  of  their  'Genera'  bj  ths  inthon;  and 
many,  donDtlean,  yet  remain  undiscovered.  SererBl  entirely  new 
tjrpea  from  Japan  have  recently  been  deacribed  in  the  <  Annals ' 
by  one  of  the  authcnv  j  and  in  this  communication  will  be  found 
uoticei  q[  five  others,  which  are  also  sapposed  to  be  forma  new 
to  Bcienee.  Some  of  these,  unfortunately,  are  from  localities  at 
t>resent  unknown  to  us. 

Genus  LBtrcoNTX,  H.  &  A,  Adams. 

Testa  internal  unguiformis,  spathnlacea.  alba,  extns  couTexa,  intui 
ConcaTa^  impresaioiM  mnsculari  nulla,  mai^oibas  inflexis,  apiceinv^ 
Into,  nncinato,  produoto,  crypUformi. 

This  genus  is  founded  on  a  remukable  ahell  in  the  possetuoii 
of  B.  "^er,  Esq.,  and  appears  at  first  sight  to  belong  to  C«pa> 
lidse.  The  interior,  however,  is  not  marked  by  any  norse-shoe 
mtucoUr  impnwiou.  After  repeated  ezamination  and  compa* 
riaon,  wo  have  arrived  at  the  conclusion  that  its  real  affinities 
are  with  Aplysiidx,  and  especially  with  the  g^us  Dolabelis, 
from  which  it  difiers  principally  m  the  contorted  ungoioulate 
apex,  which  forms  a  cryptiform  cavity  somewhat  similar  to  that 
en  Naxicella  and  Crypta  (CrepiAila  of  Lamarck).  On  account 
of  its  colour,  form,  and  texture,  we  may  consider  it  to  have  been 
an  internal  shell,  and  covered  by  the  mantle  of  die  animal* 

Leuewys  TyUriana,  U.&A.Adam8. 

L,  testa  ipathnliformi,  antice  diktsta,  postice  onguicuUta,  albst 

tenni,  superficie  longitudiualiUr  substriata  lineisque  concentricis 

incrementi  insculpta ;  margine  dextro  concaTo,  breviore,  liiiistra 

rectiuBculo,  lougiore  t  aplce  iutorto,  intus  concamerato. 

Hab. r 

Genus  Baccu,  H,  Se  A.  Adams. 
Testa  snbulsta,  clavifonnis,  imperforBta,  tortuosa,  solida,  tota  trani^ 
verum  striata.  Apertura  ovat^  antice  integn,  prodacta  i  labio  in* 
crassato,  calloso  \  Ubro  simplici,  tnai^e  acuto,  in  medio  producto. 
In  its  subulate  form  and  tortuosity  this  little  genus  resembles 
Etdima,  all  the  species  of  which,  however,  are  glabrous  or  po- 
lished. In  Bscula  the  whorls  are  transversely  striated,  and  the 
inuCT  lip  is  circumscribed  and  callous. 

Bacvia  striolata,  H.  &  A.  Adams. 
S.  testa  Bubnlato-claviformi,  imperforata,  sordide  alba,  tota  trausver' 
urn  striata ;  aufraclibns  circa  doodecim,  planatis,  ultimo  ad  peri- 
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phnum  vk  uignkto;  apertura  kcumiiUto-oYata  i  Ubio  arcuatOi 
incrasaato ;  Ubro  in  mecUo  BUbproducto. 
Bob.  China  Ses. 

Genus  IisioVikqa,  H.  Sl  A.  Adams. 

TeiU_  tnrbmatcKtunitai  perforato-umbilicata,  tenuii,  porceUana, 
Uersi,  nitida.  Apeitura  HobcirculariB,  spira  brerior ;  labio  tenui ; 
colnmella  aagoiU,  ezearata,  incurratai  labro  simplici*  margint 
acoto. 

This  genua  is  eatabliahed  on  a  shell  which  by  some  WOuJd  be 
Tcgardedas  athin,  umbilicated  Phancmella  or  Eutropia.  It  has, 
indeed,  Bomewhat  of  the  aspect  of  Baakima,  the  interior  of  the 
aperture  not  being  nacreons ;  but  the  columella  does  not  end  iii 
the  Achatinoid  truncation  peculiar  to  that  genus.  The  animal 
and  operculum  of  Leiopyrga  are  unknown. 

Zeiopfrga  pictiirata,  H.  &  A.  Adams. 
Z.  teata  nibtunita,  perforata,  tenui,  IktI,  lineolis  longitudinalibus 
undolatia,  rufesceDtibns,  ad  suturas  Baturatioribus  et  punctatis  pul- 
cherrime  picta ;  anfractibus  6  j,  convexis,  subimbricatii,  longitndU 
naliter  subatrialii,  trasBTenim  obscdete  anlcatii ;  suturia  protundiB, 
marginatifl. 

Htb. — r 

The  shell  is  thin,  porcellanons,  shiniug,  and  vert  prettiljT 
marked  with  red-brown  wavy  lines,  which  assume,  at  the  sutures 
and  at  the  periphery  of  the  last  whorl,  the  appearance  of  dark 
round  spots.  The  specimen  from  which  our  description  is  taken 
is  in  the  collection  of  B.  Tyler,  Esq. 

Genns  Tahiitu,  H.  &  A.  Adams. 

Testa  elonoata,  Bubcjlindrica,  decollata  t  anfVactibus  lon^tndina- 
liter  coatellana.  Apertura  orata,  anfractu  pcnultimo  late  aejwicta ; 
periatomate  continno,  extrorsum  expauao. 

Operculum  teatacenm,  laminis  erectia,  radiantibus,  excentricia  in- 
itmctum. 

We  have  considered  it  necessary  to  distinguiah  this  remark- 
able Thheitl&n  shell  from  the  other  species  of  TVuneateUa  aa 
account  of  the  shelly  operculilm,  which  is  furnished  with  erect, 
radiating  lunelhe.  The  last  whorl  is  curiously  porrected,  as  is 
the  case  in  the  genus  Cytindreila. 

Thheitia  porreeta,  Gould. 
lYMcattBa  porrecta,  Gould,  Otis  Coach,  p.  40. 

Qenus  Chrohotis,  H.  &  A.  Adams. 
Testa  oratS)  ftutifonnlB,  imperfbrata,  tennis,  Iktib,  polita  i  spira  ob- 
2* 
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^aso,  breriBnina;    snfnctibus  rapide  crescentibost  ultimo  tnagno. 
Apertura  elliptic^ ;  columella  complaoata. 
Opercotam  calctreum. 

Ckromotit  neriliTta,  Danker. 

Phanmella  tttriUmt,  Dkr.  Zeiticfar.  fur  tfalakot.  1S46,  p.  110 ;  Eruiw, 
Sudaftik.  Moll.  tab.  7.  f.  6  i  Phil.  Kuster's  Cbem.  Conch.  Cab.,  Pbaiia- 
nella,  taf.  6.  f.  6. 

Gnu  Itnrato,  A.  Adams,  Proc.  ZooL  Soc.  1850;  Sow.  Thenur.  Conch., 
StomaUlliiue,  pi.  178.  f.  26,  27. 

Hob.  Cape  of  Good  Hope. 

Dr.  EraoBS  observes  that  the  operculum  is  the  same  as  that 
of  PhananeUa  capetwis,  Dkr. 


V. — On  new  Species  of  Snaket  in  the  Collection  of  the  British 
Museum.  By  Albxrt  GDnther,  M.A.,  M.D.,  Ph.D, 
[Plate  III.] 
Thb  following  species  of  Ophidians,  previoasly  desiderata  in  the 
Collection  of  the  British  Museum,  have  been  procured  since  the 
publication  of  a  paper  on  the  same  subject  in  this  Journal  (January 
1862,  p.  52).  The  total  number  of  species  in  that  collection 
18  DOW  raised  to  627,  and  that  of  the  typical  specimens  to  189. 
Those  marked  with  an  asterisk  (*)  are  new, 

"Cercocalamos  collaris.    Central  America.    A.  Giinther. 
"Brachynrophia  scmifasciata.     Baranquilla,  at  the  mouth  of  the 

River  Magdalena  (New  Granada).    Purchased. 
*Leptodira  leucocephala.    Bahia.    Dr.  O.  Wucberer. 

LeptognatfauB  vanegatuB,  Schleff.     firitish  Guiana. 

Hoplocepbalas  bitorquatus  (Alecto  biton^uata,  Jiin).  Clarence 
RiTer.  This  anake  is  rare.  Two  speamens  were  contained  in 
the  collection  sent  by  Mr.  KreffC  to  the  International  Exhibi- 
tion. 

Hoplocephalus '  Bignatos  (Alecto  aignata,  Jan).  Clarence  Kver. 
Sent  by  Mr.  Krefft. 

Furina  himaculata,  D.  &  B.     Western  Australia.     Purchased. 

Neelaps  calonotua  (Furina  calonotus,  D.  &  B.).  Baranquilla.  Pur- 
chased. 

BothropB  pictus  (Lacbesis  pictus,  Tachudi^.  Peru.  Presented  by 
Professor  Nation,  of  Lima. 

Teleuraspis  brachystoma  (Botbriecbis  brachystoma.  Cope,  Proc. 
Acad.  Nat.  Sc.  Phil.  1861,  p.  235).  Lower  Vera  Paz.  Messrs. 
Godman  &  Salvin. 

nummifera,  R&pp.    Lower  Vera  Pai.    Messrs.  Godroan  & 

Salvin. 
*P(ccilostolus  Burtonil.    West  Africa.    Major  Burton. 
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Fam.  Calttnuridte. 
Gebcocalahtts. 
Body  roundedj  of  moderate  length;  head  rather  narrow,  de- 
pressea.  Dot  distinct  from  the  neck ;  tail  of  moderate  length. 
Rostral  shield  low;  two  pairs  of  frontals;  one  nasal;  loreal 
none,  replaced  by  nasal,  anteorbital,  second  labial,  and  poat- 
frontaJ.  Scales  smooth,  rhombic,  without  groove,  in  fifteen 
rows;  anal  and  subcaudals  entire.  Eye  small,  with  eUiptical 
pupil }  the  posterior  maxillary  tooth  longest,  grooved. 

Cercocalaimu  coUaris.    PI.  III.  fig.  A. 

This  snake  baa  the  habit  of  Geophis  lineata.  Its  rostral  shield 
b  much  broader  than  high,  not  recurved  backwards ;  pne^ntals 
half  as  large  as  postfrontaia,  which  are  bent  duwnwards  on  the 
aide ;  vertical  not  quite  twice  as  long  as  broad,  hexagoual,  with  an 
obtuse  angle  in  front,  and  with  an  acute  one  behind.  Occipitals 
tapering  behind,  somewhat  longer  than  the  vertical.  The  smgle 
nasal  is  elongate,  touching  the  pneorbital,  which  is  not  raised  to 
the  upper  surface  of  the  head;  one  postorbital.  Seven  upper 
labials,  the  third  and  fourth  of  which  enter  the  at\yA,  The  fifth 
upper  labial  is  in  immediate  contact  with  the  occipital,  separating 
the  anterior  temporal  from  the  postorbital.  There  is  a  large 
elongate  posterior  temporal  shield  (probably  formed  by  two  con- 
fluent shields)  on  the  side  of  each  occipital.  Six  lower  labials ; 
the  first  pair  do  not  form  a  suture  together  behind  the  median 
labial  shield,  as  b  the  case  in  almost  all  other  snakes.  Two 
pairs  of  elongate  head-shields.  Ventral  shields  143,  subcaudals 
46.  Upper  parts  brownish-olive;  a  broad  black  collar  across 
the  neck ;  a  very  narrow  indistinct  blackish  vertebral  line  on 
the  anterioT  part  of  the  trunk. 

Length  of  head  J  inch,  of  trunk  9  inches,  of  tail  2  inchea. 

This  snake  is  said  to  have  come  from  Central  America.  It 
appears  to  be  allied  to  Olisthenes,  Cope  1 

The  figure  represents  the  head  twice  its  natural  uze. 

Bkachyttbofhis. 

Body  rounded ;  head  short,  not  distinct  ^m  neck ;  tail  short. 
Eostral  shield  large,  as  in  Bhitioaioma,  with  a  sharp  anterior 
edge,  but  not  recurved ;  two  pairs  of  frontals ;  one  nasal ;  no 
loreal,  replaced  by  the  hinder  portion  of  the  nasal.  Scales 
smooth,  rhombic,  without  groove,  in  seventeen  rows ;  anal  bifid, 
aubcaudals  two-rowed.  Eye  small,  with  circular  pupil;  the 
posterior  maxillary  tooth  longest,  grooved. 

Braehywophia  semi/asciaia,    Fl.  III.  fig.  B. 

YeUowish-white,  with  sixty  or  seventy  dark  brown  cross  bars  oa 
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the  head,  trunk,  aDd  tail ;  they  do  not  extend  downvards  on  &6 
sides  of  the  trunk ;  each  occupies  two  cross  series  of  scales,  and 
is  as  broad  as  the  interspaces  of  the  ground-colour;  the  first 
occupies  the  end  of  the  snout,  the  second  covers  the  interocular 
and  occipital  regions,  aud  is  separated  from  the  third  by  a  narrow 
white  collar. 

This  snake  has  the  physiognomy  of  a  RhmoMtoma ;  its  rostral 
shield  is  produced,  with  b  sharp  anterior  edge,  a  convex  upper 
and  a  slightly  concave  lower  surface ;  its  posterior  angle  extends 
far  between  the  pnofrontalsj  without  entirely  separating  them ; 
pnefrontals  rather  smaller  than  postfronttus,  Vertiral  five- 
sided,  as  broad  as  long ;  occipitals  not  much  longer  than  vertical. 
Nasal  shield  single,  elongate,  replacing  the  loreal ;  the  single 
prsorbital  extends  nearly  to  the  vertical ;  two  small  postorbitua 
in  contact  with  the  anterior  temporal ;  temporals  three,  the  two 
posterior  scale-like;  five  upper  labials,  the  third  and  fourth 
entering  the  orbit,  ^e  last  sometimea  separated  into  two ;  seven 
lower  labials;  chin-shields  very  small,  acale-like.  Ventral  plates 
148j  anal  1/1,  subcaudals  22-24. 

Head S  lines. 

Trunk   132    „ 

TaU   15    „ 

Total  length , \3  inches. 

Two  specimens  irom  Barani^nitla  (New  Granada)  are  in  the 
British  Museum. 

Dryophia  Kirtlantlii.  ' 

Hallowell,  Proo.  Ac.  Nat.  Sc.  Fhilad.  vu.  18H  p.  100. 

Kostral  angular  in  front,  slightly  reverted  on  the  upper  side 
of  the  head;  anterior  fronUls  not  much  smaller  than  posterior; 
occipitals  rather  longer  than  the  vertical,  obtusely  rounded  be- 
hind, and  with  s  pair  of  large  nuchal  scales,  which  are  larger 
than  the  hinder  temporal.  Nasal  single,  oblong,  pierced  on  the 
middle  by  the  round  nostril ;  loreal  single,  very  long ;  one  ante- 
orbital,  reaching  the  upper  surface  of  the  head,  but  not  ex- 
tending on  to  the  vertii^.  The  anteorbital  region  deeply  con- 
cave. Three  postorbitals ;  four  temporals,  the  anterior  of  which 
is  in  contact  with  the  postorbitals.  Eight  upper  labials,  the 
fourth  and  fiilh  entering  the  orbit;  ten  pairs  of  lower  labials, 
six  of  which  are  in  contact  with  the  chm-shields.  Scales  (in 
nineteen  series)  very  narrow,  long,  imbricate,  disposed  in  cross 
series,  with  a  single  groove  at  the  apex,  those  of  the  vertebral 
series  slightly  grooved,  not  lan;er  than  the  others. 

Uniform  olive-green  above,  yellowish  on  the  lower  parts  of 
the  aides  imd  on  the  belly. 
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Specimens  of  thii  snake  were  found  by  Major  Buitos,  H.  M. 
Consul  at  Fernando  Fo,  during  an  excursion  pq  the  CaniVQ04 
Monntains. 

Lepto£ra  leueocephala. 

Anal  entire ;  icaiet  in  niTi£teen  rowi.  Pofterior  maxillary  tooth 
lotiffest,  grooved.  White  {in  spirits),  with  large  rhomboid  black 
blotches  i  head  and  nape  of  the  neck  while,  with  black  dots. 

One  specimen,  ecnt  by  Dr.  0.  Wucherer  from  Bahia. 

Head  rather  broad  and  depressed,  distinct  from  neck ;  bodj 
compressed,  with  the  veatnus  angularly  bent  upwards ;  tail 
slender.  Snout  rounded,  depressed,  short;  ^e  of  moderate 
size,  with  elhpticsl  pupil.  Rostral  broader  than  high,  reaching 
the  upper  sud'ace  of  the  head ;  anterior  frontals  nearly  square, 
one-third  as  large  as  the  posterior,  which  are  slightly  bent  down- 
wards to  the  side  of  the  snout ;  the  vertical  is  pentagoirsl,  much 
longer  than  broad,  but  shorter  than  the  occipitals,  which  are 
rounded  posteriorly.  Nostril  between  two  small  plates ;  loreal 
a  little  longer  than  high ;  one  anterior  and  two  posterior  oculars. 
Eight  upper  labials,  the  third,  fourth,  and  fifth  of  which  enter 
the  orbit.  Eight  scale-like  temporal  shields,  the  two  anterior 
of  whieh  are  in  contact  with  the  oculars.  Five  of  the  lower 
labials  are  in  contact  with  the  ehin-sbields.  Scales  in  nineteen 
rows,  each  of  those  on  the  back  with  tifo  grooves.  Ventral 
shields  330;  oneaual;  114  subcaudals. 

Ground-colour  white,  with  twenty-five  lai^e,  irregularly  rhom- 
bie  blaek  blotches;  they  extend  downwards  on  theventrals;  the 
first  is  behind  the  nape;  those  on  the  tail  are  rather  irregular 
and  partly  confiuent ;  the  head  is  white,  with  small  black  dots, 
those  on  the  temple  confluent  into  an  obsolete  band. 

Total  length   3U  inches. 

Length  i?  head I     „ 

„         trunk 2l|     „ 

tail    9       „ 

Brachysoma  diadema. 

CiUaruiria  diedema,  Schhg.  En.  ii,  p.  3d. 

Elapt  omata.  Gray,  Zool.  Miac.  p.  ^. 

Brachytoma  diadmui,  Fitz.  S; it.  Rept.  p.  25  (not  Gthr.). 

Purma  diadema,  Dum.  &  Bib.  p.  \239, 

Rabdim  xcipitale,  Girard,  U.S.  Explor.  Exp.  Rept.  p.  120. 

Glyphodo*  oniatttt,  Gtbr.  Coliibr.  Snakes,  p.  210. 

I  have  formerly  confounded  this  snake  with  Farina  bimacu- 
lata,  D.  &  B.  The  genus,  which  has  been  characterised  by  my- 
self with  the  name  of  Giyphodon,  u  valid,  but  must  bear  the 
name  of  Brachytoma;  whilst  for  Brachysoma,  Gthr.,  the  name  of 
Farina,  D.  &  B.,  may  be  substituted. 

Mr.  Ereft's  coUection  contained  serenil  rery  £ne  examples  of 
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this  species,  which  has  only  one  congener,  viz,  Bradtyaoma 
triste=  Glyphodon  tristis,  Gthr. 

Furina  bimaadata. 
Patina  Unuetilata,  Pnm.  &  Bib.  p.  1S40. 
£racAy«0)M  diadema,  Gtbr.  Colubr.  Snakes,  p.  229  (not  Scbkg.,  Fib.)- 

This  is  the  type  of  a  distinct  gernia,  for  which  I  had  formerly 
adopted  the  name  of  Brachytoma,  but  for  which  that  of  Furma 
is  better  retained.  It  is  leadily  distinguished  by  its  protruding 
rostral  shield.    The  species  is  &  native  of  Western  Australia. 

Dietnansia  cucuUaia. 
Giinth.  Ann.  &  Mag.  Nat.  Hist.  1862,  p.  62. 
Mr.  Kredt  has  sent  two  other  specimens  of  this  species ;  they 
have  the«cale8  in  fifteen  rows. 

Diemansia  armulata. 
Giinth.,  Gokbr.  Snakes,  p.  213. 
This  is  the  snake  which  Mr.  Krefft  has  recognized  as  the 
young  of  a  very  large  species,  and  to  which  he  has  applied  the 
name  of  Furitui  texlilU*.  Both  species,  however,  are  distinct,  and 
may  be  readily  distinguished  by  the  number  of  the  postorbitsls, 
which  is  two  in  four  examples  of  D.  atmulata  examined  by  my- 
self, whilst  iVina  textilis  has  three  of  those  shields.  Mr.  Krefft 
has  sent  a  stuffed  example,  6  feet  long,  in  which  the  dark  cross 
bands  have  nearly  entirely  disappeared.  This  species  has  not 
the  Urge  rostral  shield  of  Pteuiknaja  nuchalis. 

Fam.  Elapida. 

Nkeups. 

No  other  teeth  behind  the  fang.     Scales  smooth,  polished, 

without  a  groove  at  the  apex,  of  equal  siic,  in  fifteen  rows. 

Kostral  shield  large,  broad,  depressed,  rounded  behind  j  nasal 

single,  long,  replacing  the  loreal.     Two  postoculars,  the  upper 

sometimes  confluent  with  the  superciliary.     Ornamental  colours 

arranged  in  longitudinal  bands. 

Central  America. 

Neelaps  cahnotus. 
Ftinna  calmohis,  Dum.  Bibr.  Erp^t.  G€n^r.  vii,  p.  1241,  pi.  75  (fiu). 

This  snake  has  been  described  and  figured  in  the  work  quoted, 
where  it  is  said  to  be  a  native  of  Tasmania.  However,  we  have 
received  a  specimen  front  Baranquilla,  at  the  mouth  of  the  River 
Magdalena,  in  New  Granada,  with  the  same  collection  which 
contained  the  genus  Brachyurophis,  described  above.  It  must 
*  Proc.  Zool.  Soc.  1862,  p.  149. 
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be  removed  from  the  Australian  genera  Furina  and  Bracht/soma, 
vhich  have  a  series  of  small  teeth  behind  the  fang. 

Teleuraspis  nuTnmifera.    PI.  III.  fig.  C. 
Alropos  ■wnmi/er,  Rupp.  Verxeiclm.  Senckenb.  Miu.,  Kept.  p.  21. 

mexieamis,  Duin.  &  Biht.  vii.  p.  1521,  pi.  83  bit. 

TeUm-atpU  nammifer.  Cope,  Proc.  Ac.  Nat.  Sc.  Phil.  1859,  p.  339. 
Bothriechia  nuxteanua.  Cope,  I.  c.  1861,  p.  394. 

Biippell  first  noticed  this  snake :  "  Head  that  of  a  viper ;  a 
depression  between  the  ^e  and  nostril,  as  in  Tngonocephalm ; 
BUDcandals  entire,  as  in  Mchis ;  the  anterior  mancUbulary  teeth 
rather  long.  Perhaps  it  is  merely  a  young  Croiaha  with  the 
rattle  not  developed.     Habitat  unknown." 

It  being  impossible  to  recognize  the  species  or  even  the  genus 
from  this  description,  Dumeril  describes  it  for  the  second  time 
as  new,  erroneously  referring  it  to  a  genus  "  k  urosteges  doubles, 
et  k  BurciliiureB  ntules"  (p.  1370).  In  the  figure  the  subcaudals 
are  correctly  represented  as  simple,  and  the  sapraorbitsls  are 
present ;  but,  being  drawn  from  a  young  individual,  the  figure 
u  rather  indifferent. 

Cope  is  quite  right  in  considering  the  snakes  described  by 
Buppell  and  Dam£rd  as  identical,  and  refers  them  to  his  genus 
Teleta-aspis. 

Messrs.  Salvin  and  Godman  have  collected  splendid  specimens 
in  Lower  Vera  Paz.  The  species  attains  to  a  length  of  thirty 
inches. 

The  figure  represents  the  head,  of  the  natural  size. 

Fam.  Tiperida. 

F(ECIL08TOL1T8. 

Head  thick,  broad,  covered  above  with  strongly  keeled  scales ; 
body  compressed ;  tail  prehensile.     Subcaudal  shields  entire. 

This  genus  differs  from  Echis  in  its  compressed  body,  prehen- 
sile tail,  and  bright  colours.  Whilst  Echis  is  confined  to  dry, 
sandy  plains,  PtEcilostolus  inhabits  trees  or  bushes.  V^era 
chloroechis,  Scbleg.,  probably  belongs  to  the  same  genus. 

Pacilostolus  Bwtomi. 

Scales  strongly  keeled,  in  nineteen  rows ;  upper  labials  nine, 
none  of  which  enter  the  orbit.  Rostral  shield  very  low,  linear, 
with  other  scale-like  shields  above.  Entirely  bright  yellow; 
single  scales  green. 

This  beautiful  species  was  discovered  by  Major  Burton,  in  the 
Camaroon  country.  It  appears  to  be  very  scarce,  as  only  one 
specimen,  14  inches  long,  has  been  found.  We  intend  to  give 
a  figure  of  it  in  the  '  Proceedings  of  the  Zoological  Society,' 
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VI. — On  new  Speciss  of  Satrac/aanafrom  Autira^, 
By  Albbbt  GOnthbe,  M.A.,  M  J).,  Ph.l). 
[PUte  IV.] 
In  a  paper  on  new  species  of  Snakes,  I  have  frequent^  had  oc- 
casion to  mentioa  a  collection  of  reptiles  sent  by  G,  Krcfft, 
Esq.,  Curator  of  the  South  Australian  Museum  at  Sydney,  to 
the  International  Exhibition.  Although,  in  consequence  of  a 
want  of  the  necessary  literature,  Mr.  Krefft  could  not  determine 
all  the  species  collected  by  him,  the  collection  nevertheless 
proved  to  be  one  of  the  most  valuable  contributions  to  zoology; 
the  specimens  are  beautifully  preserved ;  and  all  of  them  being 
collected  by  the  exhibitor  himself,  we  are  thus  supplied  with  most 
reliable  information  on  the  habitat  of  many  species,  particularly 
of  the  reptiles  found  in  the  neighbourhood  of  Sydney.  We  have 
seen  that  many  of  the  species  of  snakes  sent  by  Mr.  Krefft  havo 
been  known  only  for  a  very  short  period,  and  were  previously 
not  represented,  or  only  very  scantily,  by  specimens  in  the 
British  Museum.  We  give  in  the  present  paper  the  descriptions 
of  the  new  Batrachians,  and  intend  to  publish  a  similar  report 
(m  the  Saurians  at  a  future  time. 

Limnodynattes  Krefftii. 

This  speciea  ia  very  closely  allied  to  L.  iasmanienm,  from 
which  it  will  be  readily  dtatinguished  by  the  presence  of  only 
one  tubercle  on  the  metatarsus. 

No  large  gland  on  the  hinder  extremity ;  siin  of  the  back  tmooth; 
mstataram  ioith  a  lAngle  tubercle.  Greenish-olive,  spotted  with 
blackish;  the  lower  parts  whitish. 

In  habit  this  Frog  is  entirely  similar  to  L.  tasmaniensit,  a 
figure  of  which  maybe  found  in  the  'Batrach.  Salient.' pi.  2. 
fig.  B)  also  the  tongue,  teeth,  nasal  openings,  &c.,  are  the  same 
as  in  that  species;  but  the  oarpus  has  only  two  tuberdea  below, 
and  the  metatarsus  only  one.  A  whitish  vertebral  line  is  scarcely 
indicated;  the  blackish  spots  on  the  back  are  more  or  less  con- 
fluent into  irregular  longitudinal  bands;  a  black  band  along  the 
canthus  rostralia,  continued  behind  the  eye,  towards  the  shouTder; 
its  postocular  portion  is  edged  with  white  below ;  legs  with  short 
blackish  cross  bands.  Young  specimens  have  a  brighter  colora- 
tion, their  ground-colour  being  yellowish  or  yellowish-olive,  and 
the  black  band  behind  the  eye  having  a  rose-coloured  inferior 
margin. 

An  adult  male  end  female,  and  several  half-grown  and  young 
specimens,  were  in  the  collection.  It  appeus  to  be  a  rath» 
common  apecieain  the  neighbourhood  of  Sydney. 

Length  of  the  body  (male)  S8  lines,  of  the  hind  leg  43  lines, 
of  thp  fore  leg  18  lines,  of  the  fourth  hind  toe  13  lines. 
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Limaoiynastet  affiait. 

This  species  also  is  verr  closely  allied  to  L,  tasmamentia  and 
X.  lO-efftU,  bnt  is  distinguished  by  the  followiag  characters  :— 

No  targe  gland  on  the  hinder  extremitiei;  skin  of  thf 
back  rniooth;  carvut  and  metatarsus  each  with  two  tuiercks. 
Brownisk-oliDe,  vnlh  a  few  brown  blotches  on  the  back;  a  whiiith 
vertebral  line  is  acarcely  indicated;  a  brown  streak  along  the 
canthus  Tostralis,  continued  behind  the  eye  towards  the  shmdder, 
its  hinder  portion  having  a  whitish  inferior  edge ;  lower  parts 
vniform  wh^ish. 

A  single  female  specimen,  from  the  Clarence  River,  is  in  the 
eoUeotion. 

I<ength  of  the  body  15  lines,  of  the  fore  leg  8  lines,  of  tbo 
bind  1^  SI  lines,  of  the  fourth  toe  7  lines. 

Plattplectritu. 
(Fam.  (^stignathids.) 
Fingers  and  toes  tapering,  free,  the  latter  with  a  very  narrow 
fringe  of  A  web  i  nuuullary  teeth ;  vomerine  teeth  in  a  straight 
tranaverse  line.  The  internal  openings  of  the  nostrils  and  of  the 
enstachian  tubes  very  .small;  tympanum  covered  by  the  skin. 
Tongue  circular.  No  parotids.  The  transverse  process  of  the 
sHral  rertsbra  not  dilated.  Metatarsus  with  a  flat  aharp^dged 
spqr  (as  iq  Spharoiheca). 

.  Tins  genus  is  distinct  from  lAmno^/nattet,  which  ha*  only 
one  or  two  small  tubercles  on  the  metatarsus. 

Platj/plectrum  marmoralum.     PI.  IV.  fig.  A. 

Habit  stout;  snout  aa  long  as  the  eye^  with  the  canthus 
rostntlis  very  obtuse;  nostril  on  the  canthus  rostralis,  in  the 
middle  between  the  eve  and  end  of  the  snout ;  upper  parts  with 
very  small  smooth  tubercles ;  legs  short.  Olive,  the  upper  parts 
marbled  with  brown ;  a  narrow  light  cross  band  between  the 
orbits,  edged  with  brown  in  front  and  behind }  the  lower  parts 
npiform  whitish. 

Length  of  the  bodv  18  lines,  of  the  fore  le«  9  lines,  of  the 
Itind  1^  24  lines,  of  tne  fourth  toe  7  lines,  of  the  fifth  5  lines. 

A  single  specimen,  from  the  Clarence  River,  is  in  the  collec- 
tion ;  it  is  a  male,  with  a  wide  slit  on  each  tide  of  the  tongue 
for  the  yocal  sae, 

Cryptotis. 
(Fam.  Arteiophiydidn.) 

Fingers  and  toes  tapering,  free  to  the  base;  maxillary  teeth; 
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a  pair  of  long,  tooth-like,  erect  processes  at  the  symphysig  of  the 
lower  iair.  The  internal  openiogs  of  the  nostrils  and  of  the 
eustachian  tabes  very  small ;  tympanimi  small,  entirely  covered 
by  the  skin,  situated  behind  and  above  the  angle  of  the  mouth. 
No  parotids,  the  transverse  process  of  the  sacral  vertebra 
sUghtly  dilated.  Vomerine  teeth  present;  the  upper  eyelid 
wiUiout  appendages. 

Cryptotis  brevis.    ¥1.  IV.  fig.  B. 

Habit  stout ;  head  rather  large ;  snout  of  moderate  extent,  much 
longer  than  the  eye,  which  is  rather  small ;  canthns  rostralis 
very  obtuse ;  the  nostril  is  on  the  canthus  rostratia,  in  the  middle 
between  the  eye  and  end  of  the  snout.  The  mandibulary  processes 
at  the  symphysis  are  not  true  teeth,  but  are  covered  with  the 
tnucouB  membrane,  one  line  long,  and  slightly  bent  inwards; 
vomerine  teeth  in  two  very  short  oblique  groups  situated  behind 
the  inner  nostrils.  All  the  upper  parts  with  numerous  small 
and  stdooth  tubercles.  Legs  rather  short;  carpua  with  two, 
metatarsus  with  one  small  tubercle.  Grey,  upper  and  lower 
parts  marbled  with  biownisb ;  a  brown  streak  along  the  canthua 
roatralis.  A  whitish  cross  band  between  the  eyes,  bordered  by 
a  large  brown  spot  behind.  An  opening  on  each  aide  of  the 
tODgue  for  the  vocal  sac  in  the  male. 

Length  of  the  body  20  lines,  of  the  fore  leg  10  lines ;  of  the 
hind  leg  36  lines,  of  the  fourth  toe  9  lines,  of  the  fifth  7  lines. 

A  single  specimen,  from  the  Clarence  River,  ia  in  the  coUec- 
tion. 

ffylaSreffta.    PI.  IV.  fig.  C. 

Vomerine  teeth  in  two  short  transverse  groups,  situated  be- 
tween the  inner  nostrils;  snout  rather  short,  rounded,  a  little 
longer  than  the  eye;  canthus  rostralis  obtuse,  loreal  region 
sUghtly  concave.  Tongue  with  a  very  small  notch  behind;  the 
inner  nostrils  small ;  tympanum  distinct,  half  as  large  as  the 
eye.  Back  smooth;  a  very  distinct  fold  across  the  chest.  Fingers 
one-fourth  webbed,  with  the  disks  of  moderate  size ;  toes  broadly 
webbed.  Reddish-olive,  with  a  very  broad  dark  dorsal  band, 
commencm^  between  the  eyes  and  extending  on  to  the  vent. 
This  band  is  much  more  distinct  in  young  specimens  than  in 
adult  ones. 

Length  of  the  body  22  lines,  of  the  fore  leg  13  lines,  of  the 
hind  leg  33  lines,  <tf  the  fourth  toe  8  lines,  of  the  fifth  6)  hues. 

Sydney. 
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VII. — Descr^tions  of  newly  discovered  Riders  captured  in  Bio 

Janeiro  by  John  Gray,  Esq.,  and  the  B«v.  Hamlet  Clark, 

By  John  Blackwall,  F.L.S. 

[Concluded  from  vol.  x.  p.  439.] 
Epeiraaudax. 

Length  of  the  female  ^tha  of  an  inch ;  length  of  the  cephalo- 
ihorax  ^ ;  breadth  ^ ;  breadth  of  the  abdomen  ^ ;  length  of  an 
anterior  leg  ^ ;  length  of  a  leg  of  the  third  pair  ^. 

The  eyes  are  seated  ou  the  anterior  part  of  the  cephalothorax; 
the  four  intermediate  ones  are  placed  on  a  prominence  and  form 
a  Bqoare,  the  two  anterior  ones  being  the  largest  of  the  eight; 
the  c^res  of  each  lateral  pair  are  seated  on  a  tubercle/and  are 
near  to  each  other,  but  not  in  contact.  The  cephalothorax  ia 
compressed  before,  rounded  on  the  sides,  convex,  particularly  in 
the  cephalic  region,  immediately  behind  the  eyes,  glossy,  thinly 
clothed  with  whitish  hairs,  and  has  a  large  transverse  indenta- 
tion in  the  medial  line ;  the  falces  are  strong,  conical,  vertical, 
convex  in  front,  and  armed  with  teeth  on  the  inner  surface. 
These  parts  are  of  a  brown  colour,  the  latter  being  tinged  with 
yellow  at  the  extremity,  on  the  inner  side.  The  maxUke  are 
short,  straight,  powerful,  and  enlarged  and  rounded  at  the  ex- 
tremity; the  lip  is  aemicircular,  but  slightly  pointed  at  the 
apex ;  and  the  sternum  is  heart-shaped,  with  smalt  prominences 
on  the  sides,  opposite  to  the  legs  :  the  colour  of  these  parts  is 
very  dark  brown,  the  extremity  of  the  maxillee  and  the  apex  of 
the  Hp  having  a  pale  yellowish  hue.  The  1^  are  moderately 
long  and  robust,  and  are  provided  with  hairs  and  fine  spines ; 
the  first  and  second  pairs  are  of  a  yellowish-brown  colour,  the 
metatarsi  and  tarsi  being  the  darkest,  and  the  tibin  are  marked 
with  brown  annuli,  which  are  most  conspicuous  on  their  inferior 
surface;  the  femora  of  the  third  and  fourth  pairs  are  of  a 
brownish- black  colour,  with  the  exception  of  the  base,  which 
has  a  pale  yellowish  hue,  and  the  genual  joint,  the  base  and 
extremity  of  the  tibite  and  of  the  metatarsi,  and  the  whole  of  the 
tarsi,  have  a  dark  brown  colour,  that  of  the  intermediate  space 
of  the  tibiae  and  metatarsi  being  yellowish-brown ;  the  first  pair 
is  the  longest,  then  the  second,  and  the  third  pair  is  the  shortest; 
each  tarsus  is  terminated  by  claws  of  the  usual  number  and 
stmctm^e.  The  palpi  have  a  brown  hue,  the  humeral  and  cubital 
joints  being  tinged  with  yellow,  and  have  a  curved  pectinated 
claw  at  their  extremity.  The  abdomen  is  triangular,  with  its 
vertex  directed  backwards,  and  is  sparingly  clothed  with  whitish 
hairs ;  it  has  three  tubercles  at  its  anterior  extremity,  two  con- 
stitnting  the  lateral  angles  and  one  intermediate,  four  disposed 
on  each  side,  and  three  in  a  vertical  row  at  its  posterior  extre- 
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mihr,  fourteen  in  all;  the  upper  port  u  of  b  dull  jellov  colonV, 
with  three  ■tnall  du-k  brOwn  depresnonl  on  each  side  of  the 
medial  line,  forming  an  angle  whose  tnmttted  eztninity  is 
directed  forwards  j  the  anterior  part,  whioh  projects  over  the 
base  of  the  cephalothorax,  is  of  a  Drown  colour ;  a  short  fusiform 
band  of  a  brownish-black  hue  extends  backwards  from  the  an- 
tnior  mtermeditte  tubercle;  it  has  an  angular  point  on  each 
■idej  DMT  the  middle,  and  comprises  six  minute  pale  jreUow 
apoU,  two  situated  longitudinally  between  the  lateral  pointS) 
and  four  at  its  posterior  extremity,  forming  a  small  trapeiium ; 
the  sides  and  under  part  bare  a  brown-blaek  colour  j  each  of 
the  former  is  marked  with  three  large,  oblong,  dull  yellow  spotsf 
and  the  anterior  side  of  the  four  tubercles  situated  thereon  has 
a  pale  yellow  hue  j  four  obscure  pale  yellow  lines  extend  along 
the  undo-  part,  and  the  two  intermediate  ones  meet  at  the  spin- 
ners |  the  aexiud  organs  are  prominent,  and  have  a  long  actit4 
process,  connected  with  their  anterior  mai^n,  which  is  Erected 
obliqu^y  backwards  and  downwards ;  their  colour  is  dark  red- 
dish-brown,  and  that  of  the  branchial  opercula  is  brown. 

This  spider  is  nearly  allied  to  the  Epeira  mexictma  of  M.  LnciSt 
(See  the  '  Hist.  Nat.  des  Insect.  Apt.'  of  M.  Walckcnaerj  torn.  U. 
pp.  180,  131.) 

Epeira  edaa. 

Length  of  the  female  j^ths  of  an  ineh ;  length  of  the  cephalo- 
thorax  i ;  breadth  ^  t  breadth  of  the  abdomen  f ;  length  of  an 
anterior  W  Af ;  length  of  a  leg  of  the  third  pair  4. 

The  cephalothorax  is  compressed  before,  rounded  on  the  sides> 
convex,  pubesc^it,  and  has  an  indentation  in  the  medial  line) 
the  falces  are  powerful,  conical,  vertic&l,  and  armed  with  teeth 
DD  the  inner  surface ;  the  maxilln  are  strong,  and  enlarged  and 
rounded  at  the  extremity ;  the  lip  is  nearly  semicircular,  but 
Bomewhat  poiated  at  the  apex;  the  sternum  is  heart-shaped, 
with  small  eminences  on  the  sides,  opposite  to  the  legs.  Thft 
1<^  are  long,  and  provided  with  hairs  and  spines ;  the  first  pair 
is  the  longest,  then  the  second,  and  the  third  pair  is  the  shortest] 
the  tarsi  are  terminated  by  claws  of  the  usual  number  and 
strncture;  the  palpi  are  short,  and  have  a  curved  pectinated 
claw  at  tbeir  extremity.  These  parts  are  of  a  dull  yellow  colour) 
the  falces  haviog  a  tinge  of  brown  at  their  extremity.  The  eyu 
are  disposed  on  the  anterior  part  of  the  cephalothorax  ia  two 
trsnsrerse  rows,  those  of  the  anterior  row  being  the  larger  and 
darker ;  the  four  intermediate  ones  are  placed  on  a  promineuM 
and  nearly  form  a  square,  those  of  the  anterior  pair,  which  an 
rather  the  lai^est  of  the  eight,  being  a  little  wider  apart  than 
tiioae  of  Uie  posterior  pair;  tixe  eyes  of  each  lateral  pair  an 
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seated  obliqaely  on  ■  promiDent  tubercle,  and  are  separated  by 
i  modeTBtely  wide  interval.  The  abdomen  is  broadj  triangular, 
and  terminate!  in  a  point  situated  high  above  the  Epinnera ;  it 
is  clothed  vith  light-coloured  hairs,  which  are  longest  in  front, 
is  convex  above,  projects  over  the  base  of  the  cephalothoras,  and 
is  of  a  brownish-yeUow  colour,  with  a  large  brown  triangular 
mark  on  the  upper  part,  comprisiug  within  its  broad  anterior 
base  four  indented  spots^  which  nearly  form  a  square;  the  two 
posteriOT  ones  are  larger  and  rather  wider  apart  than  the  two 
anterior  ones,  and  there  is  a  small  glossy  convexity  near  its 
vertex,  bearing  a  strong  reeemblance  to  a  small  eye ;  the  sides 
are  marked  with  obscure,  slightly  oblique^  brown  lines,  and  on 
the  under  part  there  is  a  large  soot-coloured  angular  mark, 
whose  vertex  is  near  the  spinners,  which  are  encircled  by  pale 

irellow  spots  ]  the  sexual  organs  are  highly  developed,  with  A 
ong,  pomted,  spine-like  process  directed  downwards  from  their 
anterior  mai^n,  and  have  a  yellowish-brown  hue. 

The  sexes  bear  a  general  resemblance  to  each  other  in  coloufj 
but  the  male,  which  is  the  smaller,  differs  from  the  femals  in 
various  particnlars.  The  anterior  prominence  of  its  cephalo- 
thorax,  on  which  the  four  intermeduite  eyes  are  seated,  is  nai^ 
rower  and  more  protuberant.  The  legs  are  more  abundantly 
supplied  with  spines,  those  on  the  inner  side  of  the  somewhat 
enlarged  extremity  of  the  slightly  curved  tibise  of  the  second  pair 
being  the  most  numerous;  a  transverse  row  of  short  spines  occors 
at  the  extremity  of  the  coxa  of  each  posterior  leg,  on  the  undar 
side,  and  there  is  a  short,  curved,  red-brown  process  on  the  under 
aide  of  the  extremity  of  the  coxa  of  each  anterior  leg  i  these  limbs 
are  somewhat  irregularly  marked  with  dark  brown.  The  folcea 
are  slender,  have  a  conical  process  at  the  base,  in  front,  and  art 
not  tinged  with  brown  at  the  extremity.  The  base  of  the  maxilli^ 
lip,  and  margins  of  the  sternum  have  a  brown  hue.  The  abdo>- 
men  has  some  long  coarse  hairs,  more  or  less  erect,  on  its  appel^ 
part,  and  the  branchial  opercula  have  a  dark  brown  hue.  The 
paJpi  are  short  j  the  cubital  joint  has  a  long  bnatle  directed  foi> 
wards  from  its  extremity,  and  the  radial  joint  is  very  protuberant 
underneath;  the  digital  joint  is  large,  of  an  oblong-oval  form, 
tapering  to  a  point,  and  has  a  long  process  at  its  base,  greatly 
curved  outwards,  whose  enlarged  extremity  has  a  dark  red-brown 
hue;  it  is  convex  and  hairy  externally,  concave  within,  and  with 
this  concavity  the  palpal  organs  are  connected  j  they  are  very 
highly  developed,  very  prominent  and  complicated  in  structure, 
with  a  pale  yellow  transversely  striated  piece  at  the  base,  ia 
front,  and  a  large  slightly  curved  process  extending  along  thK 
upper  side,  whose  broad  recurved  extremity  projects  two  short 
atnnig  pKwesiei  curved  towards  each  other;  on  the  under  side 
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there  is  a  promineot  obtuse  process,  and  between  these  pr6cesaes 
there  are  the  extremities  of  two  others;  tbe  colour  of  these 
organs  is  dark  brown,  red-brown,  and  pale  yellow  intermixed. 
The  coDTCx  sides  of  the  digital  joints  are  directed  towards  each 
other, 

Epeira  rapax, 

Zjength  of  the  male  ^^nds  of  an  inch ;  length  of  the  cephalo- 
thorax  ^a ;  breadth  ^ ;  breadth  of  the  abdomen  \ ;  length  of  an 
anterior  leg  |^ ;  leng;th  of  a  leg  of  the  third  pair  j. 

The  four  intermediate  eyes,  which  are  seated  on  a  frontal 
prominence  of  the  cephalo  thorax,  are  nearly  equal  in  size,  and 
almost  form  a  square,  the  two  auterior  ones  being  slightly  wider 
apart  than  the  posterior  ones;  the  eyes  of  each  lateral  pair  are 
placed  on  a  tubercle,  in  a  horizontal  line,  and  are  separated  by 
a  small  space.  The  cephalothorax  is  compressed  before,  rounded 
on  the  sides,  somewhat  pointed  in  front,  convex,  glossy,  and  has 
a  lai^e  indentation  in  the  medial  line ;  it  is  thinly  clothed  with 
pale  yellowish  hairs,  and  is  of  a  reddish-brown  colour,  with  a 
broad  brown  band  extending  along  each  aide,  whose  mai^ns  are 
somewhat  sinuous.  The  falces  are  conical,  vertical,  and  armed 
with  a  few  teeth  on  the  inner  surface ;  the  maxillae  are  short, 
straight,  and  enlarged  at  the  extremity,  and  the  lip  is  semicir- 
cular, but  somewhat  pointed  at  the  apex.  The  colour  of  these 
oi^ians  is  brown,  their  extremities  having  a  brownish-yellow  hue. 
The  sternum  is  heart-shaped,  with  minute  eminences  on  the 
sides,  opposite  to  the  legs ;  its  colour  is  yellowish -brown,  a  few 
obscure  dark  brown  streaks  passing  from  the  lateral  margins  to 
the  medial  line.  The  legs  are  robust,  provided  with  hairs  and 
spines,  the  latter  being  strongest  and  most  numerous  on  the 
inferior  snrface  of  the  somewhat  enlarged  tibiae  of  the  second 
pair,  and  there  is  a  short  spine-like  process  at  the  extremity  of 
the  coxie  of  the  first,  third,  and  fourth  pairs,  on  the  under  side ; 
the  first  pair  is  the  longest,  then  the  second,  and  the  third  pair 
is  the  shortest ;  each  tarsus  is  terminated  by  claws  of  the  usual 
number  and  stmcture :  these  limbs  have  a  brownish-yellow  hue, 
and  are  marked  with  dark  brown  annnU.  The  palpi  are  short, 
and  of  a  brownish-yellow  colour,  a  brown  transverse  bar  occur- 
ring near  the  middle  of  the  digital  joint;  the  cubital  is  smaller 
than  the  radial  joint,  and  has  a  long  bristle  in  front ;  the  radial 
joint  is  protuberant  on  the  inner  and  outer  sides,  and  is  suppUed 
with  long  hairs;  the  digital  joint  is  oval,  with  a  process  at  its 
base,  curved  outwards,  whose  dark  red-brown  obtuse  extremity 
is  glossy;  it  is  convex  and  hairy  externally,  concave  within, 
comprising  the  palpal  o^ans,  which  are  highly  developed,  pro- 
tuberant, complex  in  stmcture,  with  a  large,  prominent,  curved. 
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pointed  pracees  on  the  outer  side ;  and  their  colour  is  pale  and 
dark  red-browa  intermixed.  The  convex  sides  of  the  digital 
joints  are  directed  towards  each  other.  The  abdomen  is  oriform, 
thinly  clothed  with  hairs,  convex  above,  projecting  over  the  base  of 
the  cephalothorax,  and  has  a  small  conical  prominence  on  each  side 
of  its  anterior  extremity ;  it  is  of  a  yellowish-brown  colour,  reti- 
culated  with  fine  brown  lines ;  a  pale  yellow  longitudinal  streak 
in  front  of  the  upper  part  is  followed  by  a  large  leaf-like  band^ 
with  sinuous  margins,  which  tapers  to  uie  spinners ;  this  band 
is  aoot-coloured,  freckled  with  yellowtBh-hrown,  and  is  marked 
with  black  transverse  lines,  whose  extremities  are  curved  forwards; 
the  anterior  part  comprises  a  transverse  pale  yellow  band,  reti- 
culated with  brown,  whose  pointed  extremitiea  are  in  contact 
with  the  lateral  conical  prominences,  and  on  each  side  of  the 
medial  line  there  are  two  dark  brown  indented  spots,  disposed 
in  pairs,  which  desciibe  a  quadrilateral  figure  whose  posterior 
aide  is  the  longest ;  the  sides  are  the  darkest  in  the  medial  line, 
and  are  marked  with  obliqne  black  streaks ;  the  middle  of  the 
under  part  is  of  a  dark  brown  colour,  freckled  with  yellowish- 
white,  and  there  are  two  conspicoous  spots  of  the  latter  hue 
placed  transversely  near  the  spinners. 

Ep^amwida, 

Length  of  the  male  ^tV^ib  of  ^  ">(!^  i  length  of  the  cephalo* 
thorax  ^ ;  breadth  ^jj ;  breadth  of  the  abdomen  ^ ;  length  of 
an  anterior  leg  ^;  length  of  a  leg  of  the  third  pair  i^^. 

The  cephalothorax  is  compressed  before,  somewhat  pointed  in 
front,  rounded  on  the  sides,  thinly  clothed  with  hairs,  convex, 
glossy,  and  has  a  lai^  oblong  indentation  in  the  medial  line; 
the  falces  are  powerful,  conical,  vertical,  convex  in  front,  near 
the  base,  and  armed  with  a  few  teeth  on  the  inner  surface ;  the 
sternum  is  heart-ehaped,  with  minute  eminences  on  the  sides, 
opposite  to  the  legs ;  the  legs  are  robust,  provided  with  haira 
and  spines,  the  latter  being  Uie  strongest  and  most  abundant  on 
the  inner  surface  of  the  tibise  of  the  second  pair ;  the  first  pair 
is  the  longest,  the  second  and  fourth  pairs  are  equal  in  length, 
and  the  third  pair  is  the  shortest ;  the  tarsi  are  terminated  hy 
claws  of  the  usual  number  and  structure.  These  parts  are  of  a 
brownish-red  colour ;  the  sternum  is  the  palest,  and  the  extre- 
tremity  of  the  joints  of  the  legs,  the  middle  of  the  anterior  part 
of  the  cephalothorax,  and  the  medial  indentation  have  a  brown 
hue.  The  maxilUe  are  short,  straight,  and  enlarged  at  the  ex- 
tremity i  and  the  lip  is  semicircolar,  but  somewhat  pointed  at 
the  apex.  These  organs  have  a  reddish-brown  hue  at  the  base, 
that  of  their  extremities  being  brownish-yellow.  The  palpi  are 
abort,  and  of  a  reddish-yellow  colour,  with  the  exception  of  the 
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digital  joint,  which  haa  a  brown  hne ;  the  cubital  joint  has  • 
long  bnstle  in  Annt,  and  the  radial  joint  ia  prominent  on  the 
outer  aide;  the  digital  joint  is  oral,  with  a  bnnnush-bUck, 
glosay  process  at  its  baae  curved  oatwards ;  it  a  convex  and 
bairy  extemeUv,  concave  within,  comprising  the  palpal  organs, 
which  are  highly  developed,  very  protuberant,  complex  in  strnc- 
tore,  with  two  processes  at  their  extremity,  one  of  which  is  mnch 
larger  and  more  obtiue  than  the  other,  and  two  on  the  onter 
nde,  the  posterior  one,  which  ia  somewhat  convex,  being  mnch 
the  moat  prominent;  the  colour  of  these  organs  ia  dark  and 
light  reddish-brown  intermixed.  The  convex  sides  of  the  digital 
jomts  are  directed  towards  each  other.  The  eyes  are  seated  on 
Dlack  spots  on  the  anterior  part  of  the  cephalothorax ;  the  font 
intermediate  ones  are  placed  on  a  prominence,  and  nearly  form 
a  aquare,  the  two  anterior  ones,  which  are  the  largest  of  the 
eight,  being  rather  wider  apart  than  the  two  posterior  ones;  the 
eyes  of  each  lateral  pair  are  seated  obliquely  on  a  tubercle,  and 
are  near  to  each  other,  but  not  in  contact.  The  abdomen  ia 
oviform,  hairy,  moderately  convex  above,  and  projects  over  the 
base  of  the  cephalothorax;  the  upper  part  is  soot-coloored,  with 
some  dull  yellow  intermixed ;  it  has  three  short  yellow  streaks 
in  &ont,  and  a  row  of  depressed  brownish-black  spots  on  each 
side  of  the  medial  line ;  the  sides,  which  are  soot-coloured,  are 
jmlest  in  the  medial  line,  and  a  yellow  band,  compriaing  a  series 
of  somewhat  triangular  black  spota,  extends  along  t£e  upper 
part  of  each ;  the  under  part  has  a  brownish-yellow  hue ;  a  largs 
brownish- black  quadrilateral  mark,  surrounded  by  a  pale  yellow 
border,  occurs  in  the  middle,  and  there  are  a  few  pale  yellow 
spots  about  the  base  of  the  apinners. 

Epara  Grayii. 

length  of  the  female  |ths  of  an  inch ;  length  of  the  cephalo- 
thorax ^ }  breadth  ^ ;  breadth  of  the  abdomen  ^ ;  length  of  an 
anterior  leg  i  ;  length  of  a  leg  of  the  third  pair  ■^. 

The  legs  ate  moderately  long,  slender,  provided  with  haira 
and  fine  spines,  and  are  of  a  brownish-yellow  hue,  with  black 
annuti ;  the  first  pair  is  the  longest,  then  the  fourth,  and  the 
third  pair  ia  the  shortest ;  the  tarsi  are  terminated  by  claws  of 
the  UBUal  number  and  structure.  The  palpi,  which  are  short, 
resemble  the  legs  in  colour,  and  have  a  curved  pectinated  claw 
at  their  extremity.  The  cephalothorax  is  compressed  before, 
rounded  on  the  sides,  truncated  in  iront,  sparingly  clothed  with 
short  grey  hairs,  convex,  glossy,  and  marked  with  furrows  on 
the  sides,  which  converge  towards  a  large  indentation  in  the 
medial  line ;  the  falces  are  powerful,  conical,  vertical,  and  armed 
with  teeth  on  the  inner  suiface.    These  parts  have  a  browniah- 


.y  Google 


captured  m  Sio  Janeiro.  &5 

red  colour,  that  of  the  eitremity  of  the  falces  being  brownish- 
bluk.  The  mazilln  are  short,  Btrong,  etntight,  and  greatly  en- 
larged and  rounded  at  the  extremity ;  the  lip  ia  semicircnlar, 
but  somewhat  pointed  at  the  apex;  and  the  sternum  ia  heart- 
shaped,  with  small  prommeDces  on  the  sides,  opposite  to  the 
legs.  These  parts  are  of  a  brownish-black  colour,  the  extremity 
of  tbe  maxille  and  the  apex  of  the  lip  having  a  pale  yellowish- 
brown  lint.  The  eyes  are  seated  on  black  spots  on  the  anterior 
part  of  the  cephalotborax  j  the  four  intermediate  ones  are  placed 
on  a  prominence  and  nearly  form  a  square,  the  two  posterior 
ones  being  tbe  largest  of  the  eight ;  the  eyes  of  each  lateral  pair 
are  seated  on'a  small  tubercle,  and  are  near  to  each  other,  bnt 
not  in  contact.  The  figure  of  the  abdomen  is  oblong- oviform, 
with  three  conical  protuberances  at  the  anterior  extremity  of  tbe 
upper  part,  the  intermediate  one  of  which  is  much  the  largest, 
and  is  directed  forwards ;  the  posterior  extremity  is  rounded, 
and  extends  considerably  beyond  the  spinners;  it  is  glossy, 
thinly  clothed  with  short  haire,  and  projects  greatly  over  the 
base  of  the  cephalothorax ;  the  colour  of  the  upper  part  is  black, 
a  longitudinal  pale  yellow  band  extending  from  tbe  point  of  each 
protuberance  to  its  posterior  extremity;  the  intermediate  band 
is  the  broadest,  and  in  the  black  space  on  each  side  of  it  there 
ia  a  longitudinal  row  of  orange-brown  spots ;  the  sides  are  black, 
with  a  row  of  orange-brown  spots  extending  along  their  upper 
part,  and  immediately  below  it  there  is  a  parallel  row  of  minute 
pale  yellow  spots;  the  inferior  surface  of  the  anterior  extremity 
has  an  orange-red  hue,  and  tbe  under  part  is  of  a  pale  yellow 
colour,  with  a  broad  black  band,  including  tbe  sexual  organs  and 
spinners,  extending  along  the  middle;  beyond  tbe  apinnen 
three  transverse  pale  yellow  spots  occur ;  the  branchial  opercula 
have  a  brown  hue,  and  the  sexual  organs,  which  are  prominent 
and  glossy,  have  a  small,  obtuse,  slightly  curved  process,  con- 
nected with  thei^  posterior  margin,  which  is  directed  backwards. 
Some  individuals  have  a  short  yellow  streak  in  tbe  medial  line 
of  tbe  anterior  part  of  the  sternum. 

The  male  is  smaller  and  less  distinctly  marked  than  the  femBle, 
bat  the  design  formed  by  tbe  distribution  of  their  colours  is 
similar  in  both  sexes.  The  legs  of  the  only  male  I  have  seen 
were  mutilated,  but  judging  from  the  dimensions  of  tbe  femora, 
which  remained  entire,  it  would  appear  that  in  their  relative 
length  they  do  not  differ  from  those  of  the  female :  the  colour  of 
tbe  femora  of  tbe  first  and  second  pairs  is  brownish -black,  with 
the  exception  of  the  base,  which  has  a  brownish -yeUow  hue.  Tbe 
palpi  are  short,  and  of  a  brownish-yellow  colour,  tbe  digital 
joint  excepted,  which  has  a  brown-black  hue;  the  radild  is 
stronger  than  the  cubital  joint,  and  is  prominent  on  the  outer 
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aide;  the  digital  joint  is  oval,  with  an  obtuse,  glossy,  black 
process  at  its  base  currecl  outwards ;  it  is  convex  and  hairy  ex< 
temally,  concave  within,  comprising  the  palpal  organs,  which 
are  highly  developed,  prominent,  complicated  in  structure,  with 
several  obtuse  and  acute  processes  at  their  extremity,  the  most 
couspicuouB  of  which  is  crescent-shaped,  and  are  of  a  dark  red- 
dish-brown colour  intermixed  with  yello wish-brown.  The  convex 
sides  of  the  digital  joints  are  directed  towards  each  other. 

I  have  mnch  pleasure  in  connecting  the  name  of  that  enter- 
prising traveller  and  zealous  naturalist,  John  Gray,  Esq.,  of 
Bolton,  with  this  elegant  Epeira,  which  is  remarkable  for  having 
the  fourth  pair  of  legs  longer  than  the  second  pair. 
Epeira  astuta. 

Length  of  the  female  ^ths  of  an  inch ;  length  of  the  cephalo- 
thorax  n^;  breadth  A;  breadth  of  the  abdomen  X;  length  of 
an  anterior  leg  || ;  length  of  a  leg  of  the  third  pair  /;. 

The  eyes  arc  seated  on  black  spots  on  the  anterior  part  of  the 
cepbalothorax ;  the  four  intermediate  ones  form  a  square,  the 
two  anterior  ones,  which  are  placed  on  a  prominence,  being 
rather  the  largest  and  darkest  of  the  eight;  the  eyes  of  each 
lateral  pair  are  seated  obliquely  on  a  tubercle,  and  are  near  to 
each  other,  but  not  in  contact.  The  cepbalothorax  is  compressed 
before,  rounded  on  the  sides,  sparingly  clothed  with  whitish 
hairs,  convex,  glossy,  and  has  an  mdentation  in  the  medial  line ; 
the  falces  are  powerful,  conical,  convex  in  iront,  vertical,  and 
armed  with  a  few  teeth  on  the  inner  surface.  These  parts  have 
a  brownish-red  colour,  a  brown  band  extending  along  the  middle, 
and  another,  of  the  same  hue,  above  each  lateral  mai^n  of  the 
former.  The  maxilUe  are  short,  straight,  and  enlarged  and 
rounded  at  the  extremity;  and  the  lip  is  semicircular,  but  some- 
what pointed  at  the  apex.  These  oi^ans  are  of  a  dark  brown 
colour,  their  extremities  having  a  yellowish -white  hue.  The 
sternum  is  heart-shaped,  with  small  eminences  on  the  sides, 
opposite  to  the  legs,  and  has  a  reddish-brown  hue,  with  a  tinge 
of  yellow  in  the  medial  line.  The  legs  are  long,  provided  with 
bairs  and  spines,  and  have  a  brownish-yellow  hue,  the  extremity 
of  the  joints  being  tinged  with  brown ;  the  first  pair  is  the  loi^;est, 
then  the  fourth,  and  the  third  pair  is  the  shortest ;  the  tarsi  are 
terminated  by  claws  of  the  usual  number  and  structure.  The  palpi 
resemble  the  legs  in  colour,  and  have  a  curved  pectinated  claw  at 
their  extremity.  Theabdomen  is  oviform, moderately  hairv,convex 
above,  and  projects  over  the  base  of  the  cepbalothorax  and  slightly 
beyond  the  spinners ;  the  upper  part  is  of  a  yellowish-brown  co- 
lour; a  yellowish- white  medial  band,  whose  sinuous  margins 
are  finely  bordei-ed  with  black,  tapers  from  the  anterior  to  the 
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posterior  extremity,  and  comprises  a  pale  brown  dentated  band, 
tinged  with  dull  yellow  in  the  medial  line;  a  series  of  minute 
oblong  black  spots,  bordered  externally  with  yellowish -white, 
extends  along  each  side  of  the  medial  band;  and  the  sides, 
which  are  marked  with  numerous  longitudinal  black  streaks, 
bare  a  yeUowish-nhite  band  extending  along  their  upper  part ; 
the  colour  of  the  under  part  is  brownish-black ;  there  is  a  pale 
yellowish-white  band  on  each  side,  whose  posterior  extremity  is 
enlai^d,  and  a  spot  of  the  same  hue  occurs  on  each  side  of  the 
dark  brown  inferior  pair  of  spinners ;  the  sexual  organs,  which 
are  well  developed,  and  of  a  dark  red-brown  colour,  have  a  strong 
process  connected  with  their  anterior  margin,  which  is  directed 
downwards,  slightly  curved  backwards,  and  is  hollowed  at  its 
cactremity. 

Epeira  scitula. 

Length  of  the  female  ^th  of  an  inch ;  length  of  the  cephalo- 
thorax  ^^^ ;  breadth  -^ ;  breadth  of  the  abdomen  y^jj ;  length  of 
a  posterior  leg  } ;  length  of  a  leg  of  the  third  pair  ■^. 

The  legs  are  slender,  provided  with  hairs,  and  have  a  yellowish- 
brown  hue,  with  black  anniili ;  the  fourth  pair  is  the  longest,  then 
the  first,  and  the  third  pair  ia  the  shortest ;  the  tarsi  are  termi- 
nated by  claws  of  the  usual  number  and  structure.  The  palpi 
resemble  the  legs  in  colour,  and  have  a  curved  slightly  pectinated 
claw  at  their  extremity.  The  cephalothorax  ia  compressed  be- 
fore, rounded  in  front  and  on  the  sides,  thinly  clothed  with  short 
hairs,  convex,  glossy,  and  has  an  indentation  in  the  medial  line; 
the  falces  are  powerful,  conical,  vertical,  convex  at  the  base  in 
front,  and  armed  with  teeth  on  the  inner  surface.  These  parts 
have  a  brownish-red  hue,  the  falcea  being  soot-coloured  at  the 
extremity.  The  maxiike  are  short,  straight,  and  enlarged  and 
rounded  at  the  extremity;  the  lip  is  semicircular,  but  somewhat 
pointed  at  the  apex ;  and  the  atemum  is  heart-shaped,  with  small 
eminences  on  the  aides,  opposite  to  the  legs.  These  parts  are  of 
a  red-brown  colour;  the  lip  is  the  brownest,  and  obscure  brown 
lines  convei^e  from  the  margins  of  the  sternum  to  its  centre. 
The  eyes  are  seated  on  black  spots  on  the  anterior  part  of  the 
c^halothorax ;  the  four  intermediate  ones  are  placed  on  a  pro- 
mmence,  and  form  a  square,  those  of  the  posterior  pair  being 
the  largest  of  the  eight ;  the  eyes  of  each  lateral  pair  are  seated 
obtiqudy  on  a  small  tubercle,  and  are  near  to  each  other,  but 
not  in  contact.  The  abdomen  is  somewhat  oviform,  terminating 
in  a  conical  protuberance  situated  high  above  the  spinners ;  it  is 
thinly  clothed  with  hairs,  convex  above,  and  projects  over  the 
base  of  the  cephalothorax ;  it  is  of  a  yellowish-olive  colour,  with 
a  few  black  spots  distributed  irregularly;  a  yeltowish-wbite 
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band,  comprining  several  longitudiDal  and  tranaverse  darlc- 
Goloiued  streaks,  tapers  from  the  anterior  extremity  of  the  upper 
part  to  the  poiterior  conical  protuberance;  a  yellowish- white 
Dand  extends  along  the  upper  part  of  each  side,  and  a  line  of 
the  same  hue  passes  from  each  red-brown  branchial  operculum 
nearly  to  the  spinners,  which  are  of  a  dark  brown  colour,  and 
hare  at  their  base  yellowish- white  spots  on  the  sides  and  under- 
neath ;  the  sexnal  organs  are  highly  developed,  prominent,  of  a 
dark  brown  colour,  slightly  tinged  with  red,  and  hare  in  con- 
nexion with  their  anterior  margin  a  short,  somewhat  pointed 
Srocess,  hollowed  on  the  outer  side,  which  is  directed  obliquely 
ownwards  and  backwards. 

.  This  species  differs  remarkably  from  the  more  typical  fonnt 
of  its  congeners  in  baring  the  posterior  legs  the  longest. 

The  genus  Epeira,  as  at  present  characterized,  requires 
amending  with  regard  to  the  relative  length  of  the  legs,  which 
is  BOW  known  to  rary  in  different  species. 

Genus  Plsctana,  Walck. 
Plectana  tricu^idata. 

Length  of  the  female  ^th  of  an  inch;  length  of  the  cephalo- 
thorax  ^'2 ;  breadth  ^  \  breadth  of  the  abdomen  ^ ;  length  of 
a  posterior  leg  X ;  length  of  a  leg  of  the  third  pair  ^. 

The  cephalotnorax,  which  is  nearly  concealed  by  the  project- 
ing abdomen,  is  slightly  compressed  before,  rounded  on  the 
sides,  depressed  in  the  posterior  and  conrex  in  the  cephalic  re- 
gion ;  the  falces  are  small,  conical,  and  rertical ;  the  mazillK  are 
short,  straight,  powerful,  and  greatly  enlaiged  and  rounded  at 
the  extremity;  the  lip  is  semicircular,  and  the  atemnm  is  heart- 
shaped;  the  legs  are  short  and  sparingly  provided  with  hairs ; 
the  fourth  pair  is  the  longest,  then  the  £Jst,  and  the  third  pair 
is  the  shortest;  the  palpi  are  short  and  slender.  These  parts 
are  glossy  and  of  a  dark  brown  colour,  tinged  with  red,  the 
cephalothorax  being  the  darkest,  and  the  palpi  and  sternum 
much  the  palest.  The  eyes  are  situated  on  the  anterior  part  of 
the  cephalothorax,  and  are  nearly  equal  in  site;  the  four  inter- 
mediate ones  almost  form  a  square,  but  the  two  posterior  eyes 
are  rather  wider  apart  than  the  anterior  ones,  which  are  seated 
on  a  tubercle  and  are  prominent ;  those  of  each  lateral  pair  are 
placed  obliquely  on  a  tubercle,  and  are  nearly  in  contact.  The 
abdomen  is  triangular,  with  its  vertex  directed  backwards ;  ita 
integument  is  corneoas  and  glossy,  and  a  long  acute  spine  pro- 
jects obliquely  upwards  from  each  angle  of  the  upper  part,  that 
at  the  vertex  being  rather  the  longest ;  it  is  depressed  above, 
convex  underneath,  where  the  spinners  are  situated,  and  has. 
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lercral  deep  farrows  on  the  sides  and  posterior  part;  the  colour 
of  the  upper  part  is  doll  yellow,  the  spines  having  a  reddish 
,  tint,  which  is  darkest  at  their  point ;  a  fine  ramified  dark  hrown 
line  extends  along  the  middle,  on  each  side  of  the  anterior  part 
of  which  three  parallel,  minute,  dark  brown  depressions  are  dis- 
posed longitudinally ;  four  similar  depressions  extend  in  a  row 
along  the  posterior  part  of  each  side,  which  is  obscnrely  reticu- 
lated throughout  its  entire  length  with  fine  dark  lines;  the 
under  part  has  a  brownish-black  hue;  a  dull  yellow  spot  occurs 
on  each  side  of  its  anterior  extremity,  near  the  cephalothorax, 
and  a  space  of  a  similar  colour  surrounds  the  prominent  blaek 
rim  which  encircle*  the  spinners,  except  st  its  posterior  part, 
&om  which  a  brownish-black  bsnd  extends  along  the  under  side 
of  the  king  spine  at  the  vertex  of  the  triangle  formed  by  the  ab- 
domen, where  it  terminates  in  a  poiut ;  the  sexual  organs  have 
s  brownish-black  hue,  and  that  of  the  branchial  opercuU  a 
reddish-brown. 

Genus  Galsna,  Koch, 
Galena  zonata. 
Oakna  ttmata,  Koch,  Die  Aracha.,  Band  xii.  p.  lOS,  lab.  419.  6g.  1032, 
Epeira  galena,  Wslck.,  Hiit.  Nst.  dea  luiect.  Apt.,  torn.  ir.  p.  6t!2. 

Length  of  the  female  ^th  of  an  inch ;  length  of  the  cephalor 
thorax  ^ ;  breadth  ^ ;  breadth  of  the  abdomen  ^ ;  length  of  an 
anterior  leg  ^ ;  length  of  a  teg  of  the  third  pair  J^. 

The  legs  are  very  long,  the  first  and  second  pairs  in  particular, 
and  are  provided  with  hairs  and  spines;  on  the  anterior  side  of 
the  tibiffi  and  metatarsi  of  the  first  and  second  pairs  a  series  of 
long,  prominent,  shghtly  curved  spines  occurs,  and  in  each  of 
the  rather  wide  intervals  by  which  they  are  separated  s  row  of 
shorter  curved  spines  is  situated,  which  gradually  increase  in 
length  as  they  extend  down  the  limb ;  the  femora,  genua,  extre- 
mity of  the  tibiae,  metatarsi,  and  tarsi  of  the  first  and  second 
pairs  are  of  a  reddish-brown  colour,  the  metatarsi  and  tarsi 
being  the  palest,  and  the  tibise,  with  the  exception  of  their  ex- 
tremity, have  a  dull  yellow  hue ;  the  third  and  fourth  pairs  are 
slender,  and  of  a  dull  yellow  colour;  a  fine  reddish-brown  line 
extends  along  the  upper  surface  of  the  anterior  part  of  the  fe- 
mora and  the  entire  length  of  the  tibite  of  both  pairs,  and  one 
of  the  same  hue  passes  along  the  superior  surface  of  the  meta^ 
tarsi  of  the  fourth  pair;  each  tarsus  is  terminated  by  three 
claws ;  the  two  superior  ones  are  curved  and  pectinated,  and  the 
inferior  one  is  inflected  near  its  base.  The  palpi  are  slender, 
and  have  a  curved  pectinated  claw  at  their  extremity ;  they  are 
of  a  dull  yellow  colour,  the  cubital  joint  being  the  palest,  and 
liave  a  fine,  reddish-brown  line  extending  along  the  upper  part 
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of  tbe  humeral  and  radial  joints.  The  cqihalothorax  is  long, 
compressed  before,  rounded  on  the  sides,  gibbons  in  the  middle, 
glossy,  and  has  a  small  circular  indentation  in  the  medial  line ; 
the  colour  of  the  anterior  part  is  red-brown,  diminishing  gra- 
dually in  breadth  towards  the  medial  indentation,  near  wMch  it 
terminates  in  a  point;  the  sides  are  tinged  with  the  same  hue> 
and  the  colour  of  the  remaining  portion  is  yellow-brown.  The 
falces  are  long,  conical,  vertical,  and  armed  with  a  curved  fang 
and  some  long  and  very  fine  teeth  near  the  extremity,  on  the 
inner  smrface ;  the  maxillse  are  straight,  except  at  the  extremity, 
which  is  somewhat  enlarged,  obliquely  truncated  on  the  inner 
side,  and  curved  upon  the  lip;  the  lip  is  large,  longer  iban 
broad,  and  rounded  at  the  apex.  These  parts  are  of  a  red-brown 
colomr,  the  extremity  of  the  mazillte  and  lip  having  a  yellow- 
brown  hue.  The  sternum  is  heart-shaped,  and  of  a  pale  reddish- 
brown  colour,  with  a  transverse  dark  red-brown  line  between  the 
coxte  of  the  second  pair  of  legs.  The  eyes  are  disposed  on  the 
anterior  part  of  the  cephalotborax,  and  are  unequal  in  size;  the 
two  anterior  eyes  of  the  four  intermediate  ones  are  the  lai^est 
of  the  eight,  are  seated  on  a  prominent  tubercle,  and  are  wider 
apart  than  the  two  posterior  ones,  and  those  of  each  lateral  pair, 
which  are  the  smallest,  are  placed  obliquely  on  a  minute  tubercle, 
-and  are  contiguous.  The  abdomen  is  short,  broad,  thinly  clothed 
with  hairs,  convex  above,  and  projects  over  the  base  of  the  ce- 
phalothorax;  the  upper  part  is  of  a  pale-yetlow  colour,  finely 
reticulated  with  rcddlsh-brown ;  on  each  side  of  the  anterior  part 
there  is  a  conspicuous,  oval,  yellowish-white  spot  bordered  with 
reddish-brown ;  to  these  spots  succeed  four  pale,  narrow,  trans- 
yerse  bands  bordered  by  fine  reddish-brown  lines  which  are 
confluent  in  the  medial  line;  and  a  la^  triangular  reddish- 
brown  spot,  having  its  vertex  directed  forwards,  and  comprising 
near  its  base  a  small  spot  of  a  dull  yellowish  hue,  is  situated 
immediately  above  the  spinners;  at  the  extremity  of  the  under 
part  there  is  a  large,  reddish-brown,  and  somewhat  crescent- 
shaped  mark  whose  extremities  extend  to  the  sides ;  the  sexual 
organs  are  rather  prominent,  and  of  a  dark  reddish-brown  co- 
lolonr,  with  a  longitudinal  yellowish -brown  septum  in  the 
middle. 

The  male  differs  from  the  female  in  several  particulars :  it  is 
smaller,  the  cephalothorax  ia  shorter,  and,  with  the  falces  and 
sternum,  is  of  a  pale  dutUyellow  colour ;  a  transverse  red-brown 
line  occurs  on  its  gibbosity,  and  there  is  a  fine  line  of  the  same 
hue  across  the  sternum,  between  the  coxk  of  the  second  pair  of 
legs.  The  maxilla  and  lip  have  a  yellowish-brown  hue.  The 
colours  of  the  abdomen  are  paler  in  the  male  than  in  the  female, 
but  the  design  formed  by  their  distribation  is  the  same  in  both 
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'  sexes.  The  palp!  are  remarkably  long,  meaBuring  ^  inch,  very 
Eleoder,  and  of  a  yellowish-brown  coIoqTj  the  radial  joint  being 
the  brownest;  this  joint  greatly  exceeds  the  cubital  in  length, 
and  is  somewhat  enlarged  at  its  extremity,  which  is  enpplied 
with  several  long  and  fine  spines ;  the  digital  joint  is  short  and 
of  an  irregular  tigure ;  the  extremity  is  depressed,  with  a  trans- 
verse, cnrved,  dark  red-brown  rib  underneath,  terminating  in  a 
protuberance  on  the  outer  side,  and  is  mueh  broader  than  the 
base,  which  is  convex  and  hairy  externally,  concave  within, 
and  comprises  the  palpal  organs ;  these  organs  are  highly  deve- 
loped, prominent,  and  consist  of  a  red-brown  spiral  process, 
whose  pointed  termination  is  black,  and  has  some  pale  ydlowish- 
browD  membrane  contiguous  to  it. 

The  collection  of  Araneidea  made  in  Rio  Janeiro  by  Measrs. 
Gray  and  Clark  contained  three  adult  females  and  one  male  of 
this  handsome  and  remarkable  spider,  which  appears  to  be  moat 
nearly  allied  to  the  Epeinda  by  its  organization;  but  I  am  not 
able  to  state  in  what  degree  its  habits  and  economy  tend  to 
establish  this  relation  of  afBnity. 

An  imperfect  description  and  figure  of  the  male  hare  been 
given  by  M.  Koch  from  a  specimen  in  the  musenm  at  Berlin, 
probably  the  only  one  then  known  to  arachnologists ;  but  he 
has  fallen  into  the  error  of  supposing  it  to  be  indigenous  to 
Africa.  Walckenaer  has  evidently  made  his  brief  description  oi 
this  species  irom  Koch's  figure  of  the  male. 

Genus  Tetraonatha,  Latr. 
Tetra^fnatha  ^leadens. 

Length  of  the  female  ^^^ths  of  an  inch ;  length  of  the  cephalo- 
thorax  -^ ;  breadth  jVj ;  breadth  of  the  abdomen  ^y ;  length  (^ 
an  anterior  leg  ^ ;  length  of  a  leg  of  the  third  pair  i[. 

The  eyes,  which  are  seated  on  black  spots,  and  are  nearly 
eqoal  in  size,  are  disposed  in  two  transverse  rows  on  the  anterior 
part  of  the  cephalothorax ;  the  four  intermediate  ones  form  s 
trapezoid  whose  anterior  side  is  rather  the  shortest,  and  those  of 
each  lateral  pair  are  placed  on  a  small  tubercle  and  are  nearly 
in  contact.  The  cephalothorax  is  compressed  before,  rounded 
ou  the  sides,  truncated  in  front,  moderately  convex,  glossy,  with 
slight  farrows  on  the  sides  converging  towards  a  large  indenta- 
tion in  the  medial  line ;  the  falces  are  short,  strong,  conical, 
vertical,  and  armed  with  a  few  teeth  on  the  inner  surface ;  the 
sternum  is  heart-shaped ;  the  legs  are  long,  slender,  and  pro- 
vided with  hairs  and  fine  spines;  the  first  pair  is  the  longeat, 
then  the  second,  and  the  third  pair  is  much  the  shortest ;  each 
lanus  is  terminated  by  claws  of  Uie  usual  number  and  sbuctnrej 
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the  palpi  are  slender,  and  have  a  curved  slight!;  pectinated  claw 
at  their  extremity.  These  parts  are  of  a  dull  yeUow  colour,  the 
.  metatarsal  and  tarsal  joiuts  of  the  legs  and  the  digital  joint  of 
the  pelpi  being  tinged  with  brown.  The  maxilbe  are  slightly 
divergent,  and  increase  in  breadth  from  the  base  to  the  extre- 
mity, which  is  somewhat  angular  on  the  outer  side;  and  the  lip 
is  semicircular.  These  organs  are  of  a  red-brown  colour.  The 
abdomen  is  aubcylindrical,  sparingly  clothed  with  short  hairs, 
.and  projects  a  little  over  the  base  of  the  cephalothontx ;  the 
upper  part  and  sides  have  a  bright  silvery  lustre,  with  a  slight 
.golden  tinge,  which  is  deepest  on  the  latter,  and  a  dark  brown 
ramified  band  extends  along  the  middle  of  the  former;  the  pos- 
terior extremity,  which  projects  considerably  beyond  the  spinnen, 
,has  a  yellow isn-brown  colour,  and  comprises  two  parallel  spots 
of  a  silvery  lustre  placed  transversely;  the  under  part  has  a 
yellow  is  h-brown  hue,  with  minute  spots  and  a  somewhat  semi- 
circular transverse  band  of  a  silvery  lustre  with  a  slight  golden 
tinge ;  the  sexual  organs  are  small,  and  of  a  dark  reddish-brown 
colour,  with  a  yellowish-brown  longitudinal  septam  in  the  mid- 
dle ;  and  the  branchial  opercula  have  a  dull  yellow  hue. 

Tetragnatha  formosa. 

Length  of  the  female  Jth  of  an  inch;  length  of  the  ccphalo- 
thorax  A ;  breadth  y'j  ;  breadth  of  the  abdomen  -^^ ;  length  of 
an  anterior  leg  f ;  length  of  a  leg  of  the  third  pair  ^-f. 

The  abdomen  ia  robust,  subcyiindrical,  very  prominent  at  the 
anterior  extremity,  and  projects  greatly  over  the  base  of  the 
cephalothorax ;  the  npper  part  and  sides  have  a  bright  silvery 
lustre,  the  latter  having  a  slight  golden  tinge ;  along  the  middle 
of  the  former  a  black  band  extends,  which  is  crossed  near  its 
anterior  extremity  by  a  strongly  curved  brownish-black  line, 
within  whose  curvature  there  is  a  short  transverse  line  of  the 
aame  hue ;  on  each  side  of  the  medial  band  a  shorter  parallel 
black  band  occurs ;  these  bands,  which  commence  near  the  ex> 
tremitiea  of  the  curved  line,  are  connected  anteriorly  by  a  trana- 
verse  black  line,  and  laterfdly  by  four  oblique  lines  of  the  same 
hue,  disposed  in  pairs  and  inclined  towards  each  other;  on  each 
side  there  are  two  longitudinal  brownish-black  bands,  the  supe- 
rior one  of  which  is  connected  at  its 'posterior  extremity  with 
the  lateral  band  of  the  upper  part  by  a  black  bar ;  the  posterior 
extremity  of  the  abdomen  is  black,  and  comprises  eight  silvery 
spots  disposed  in  pairs,  which  diminish  in  sine  as  they  approach 
the  spinners,  towards  which  they  converge;  the  under  part  is  of 
a  brown  colour,  with  minute  spots,  a  short  streak  directed  back- 
wards from  the  posterior  margin  of  each  branchial  operculum, 
and  s  Mmewhat  semicircular  band,  of  a  ailrery  lustre,  with  % 
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alight  golden  tinge;  the  space  comprised  within  the  semicircle 
and  the  spinners  has  a  brown-black  hue,  and  a  minute  silvery 
spot  occurs  on  each  side  of  the  latter,  at  their  base ;  the  sexuu 
oi^ana  are  moderately  developed,  with  a.  longitudinal  septum  in 
the  middle,  and  are  of  a  dark  reddish-brown  colour,  that  of  the 
brandiial  opercula  being  yellow-brown.  The  cephalothorax  it 
compressed  before,  rounded  on  the  sides,  truncated  in  front, 
slightly  convex,  glossy,  with  furrows  on  the  sides,  convergiog 
tovaruB  a  large  indentation  in  the  medial  hne ;  it  is  of  a  dull 
yellow  colour,  the  lateral  mst^tos  and  a  small  cruciform  spot  in 
the  medial  indentation  having  a  brown  hue.  The  faloes  ar« 
■hort,  powerful,  conical,  verticaJ,  armed  with  a  few  teeth  on  the 
inoer  surface,  and  of  a  dull  yellow  colour,  tinged  with  brown 
towards  the  outer  side,  and  of  a  dark  brown  hue  at  the  extremity, 
The  maxilln  are  divergent,  and  iucrease  in  breadth  from  the  base 
to  the  extremity,  which  is  angular  on  the  outer  side ;  and  the  hp 
is  semicircular  and  prominent  at  its  apex.  These  organs  have  a 
brown-black  hue.  The  sternum  is  heu-t-shaped,  with  small 
prominencea  on  the  sides,  opposite  to  the  legs,  and  is  of  a  red- 
brown  colour.  The  legs  are  long,  slender,  provided  with  hairs 
and  are  of  a  dull  yellow  colour;  the  joints  hare  a  dark  brown 
hue  at  the  extremity,  and  the  metatarsi  and  tarsi  are  tinged 
with  brown ;  the  first  pair  is  the  lougest,  then  the  second,  and 
the  third  pair  is  much  the  shortest ;  the  tarsi  are  terminated  by 
clawa  of  the  usual  number  and  structure.  The  palpi  are  slender, 
and  have  a  curved  slightly  pectinated  claw  at  their  extremity; 
they  resemble  the  legs  in  colour,  but  the  joints  are  not  marked 
with  dark  brown  at  the  extremity.  The  eyes  are  seated  on  black 
spots,  and  are  disposed  in  two  transverse  rows  on  the  anterior 
part  of  the  cephalothorax ;  the  four  intermediate  ones  form  a 
trapesoid  whose  anterior  aide  is  rather  the  shortest,  aod  those  of 
eaut  lateral  pair  are  placed  on  a  small  tubercle,  and  are  nearly 
in  contact;  the  two  anterior  eyes  of  the  trapezoid  are  somewhat 
the  largest  and  darkest  of  the  eight. 

This  and  the  preceding  speciea  of  Teiraffjuiiha  belong  to  M. 
Wakkenaer's  second  family  of  the  genua,  the  Coadimaiit,  and 
bear  a  marked  resemblance  to  certain  spiders  of  the  genus 
Ntphik. 

Tribe  SenocuUna. 

Family  Dysdebisa. 

Genus  Dysdeba,  Latr. 

Diftdera  craasipalpas. 

Ltaigth  of  th«  male  ftha  of  an  inch;  length  of  (he  eephalo* 
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thorax  i;  breadth  -^j  breadth  of  the  abdomen  ^;  length  of  an 
anterior  leg  ■/, ;  length  of  a  leg  of  the  third  pair  J. 

The  eephalothorax  is  large,  oval,  glossy,  moderately  convex, 
with  Blight  furrowB  on  the  Bides  converging  towards  a  small 
indentation  in  the  medial  line,  and  is  of  a  dark  brown  colonr 
tinged  with  red.  The  eyes  are  nearly  equal  in  size,  and  are  gronped 
on  the  anterior  part  of  the  eephalothorax  in  the  form  of  a  small 
oval  open  in  front ;  the  two  intermediate  ones  are  near  to  each 
other,  and  those  of  each  lateral  pair  are  seated  obliquely  on  a 
tubercle,  and  are  almost  in  contact.  The  falces  are  small,  coni- 
cal, rather  prominent,  and  are  armed  with  a  short  curved  foDg 
at  the  extremity,  but  have  no  teeth  on  the  inner  surface ;  the 
maxillfB  are  straight,  greatly  dilated  at  the  base,  where  the  palpi 
are  inserted,  and  somewhat  enlarged  at  the  extremity,  which  is 
rounded  on  the  outer  side ;  the  lip  is  long  and  truncated  at  the 
apex ;  the  sternum,  which  has  an  oval  form,  is  narrower  at  its 
anterior  than  at  its  posterior  extremity,  and  has  small  promi- 
nences on  the  sides,  opposite  to  the  legs.  These  parts  have  a 
red-brown  hue,  the  sternum  and  the  baae  of  the  lip  being  much 
the  darkest.  The  legs  are  robust,  provided  with  hairs  and  with 
sessile  spines  on  the  inferior  surface  of  the  tibise  and  metatarsi 
of  all  except  those  of  the  posterior  pair,  and  are  of  a  yellowish- 
brown  colour ;  the  first  pair  is  the  longest,  then  the  second,  and 
the  third  pair  is  the  shortest ;  each  tarsus  is  terminated  by  three 
claws ;  the  two  superior  ones  are  curved  and  pectinated,  and  the 
inferior  one  is  small  and  inflected  near  its  base.  The  palpi  are 
strong  and  of  a  vellowish-white  colour,  with  the  exception  of  the 
axillary  joint,  which  has  a  red-brown  hue ;  the  radial  is  very 
much  larger  than  the  cubital  joint,  and  has  the  appearance  of 
being  swollen ;  the  digital  joint  is  short,  oval,  convex  and  hairy 
externally,  and  the  palpal  organs  are  connected  with  its  inferior 
surface  by  a  short  pedicle ;  these  organs  are  highly  developed, 
and  somewhat  resemble  Buperfs  drops  in  form,  being  snb- 
globose  at  the  base  and  terminatiDg  m  a  long  curved  process 
gradually  tapering  to  a  point ;  ibey  are  of  a  pale  red-brown  co> 
lour,  wim  a  transverse  yellowish-white  band  extending  from  tha 
base  of  the  subglobose  part  to  its  extremity.  The  abdomen  is 
short,  oviform,  convex  above,  thinly  clothed  with  fine  hairs,  and 
of  a  dull  olive-green  hue ;  a  large  semicircular  mark  at  its  ante- 
rior extremi^,  &om  which  a  fusiform  band,  bifid  at  its  termina- 
tion, extends  along  the  middle  of  the  npper  part  rather  more 
than  a  third  of  its  length,  and  a  series  of  short  transverse  curved 
bars  between  this  band  and  the  spinners  are  of  a  dark  puce- 
colour;  an  oblong  spot  of  the  same  hue  is  directed  forwards 
from  each  side  of  the  spinners,  which  have  a  pale  yellowish- 
brown  tint ;  the  branchial  opercola  and  tracheal  stigmata  are  of 


.y  Google 


Rev.  T.  Hincks  on  nae  British  Hydroidt.  4^. 

a  pale  doll  yellow  colour;  ao  obscure  line  of  the  same  hue  ex- 
tends from  each  of  the  latter  nearly  to  the  apinuera,  where  the 
two  meet,  and  between  the  former  a  reddish-brown  protubeniace 
ia  situated. 


VIII. — On  some  new  British  Hydrotds, 

By  the  Her.  Thouas  Hincks,  B.A. 

[Hate  IX.  vol.  x.  figi.  3,  4.] 

Fam.  TobvliuriAdfB. 

Genus  Atractylib,  Strethill  Wright. 

A.  margarica,  n.  sp.    PL  IX.  %.  4. 

Polypary  a  network  of  delicate  anastomosing  tabes,  from 
which  rise  at  intervals  small  chitinous  cups,  somewhat  funnel- 
shaped,  which  iavest  the  base  of  the  polypes  and  of  the  gono- 
phores.  Fo^e^  white,  scattered,  slightly  retractile ;  the  body 
elongate,  expanding  towards  the  upper  extremity,  which  is 
encircled  by  a  verticil  of  about  twen^-four  moricate  tentacles, 
alternately  erect  and  depressed.  Hsu  of  them  are  furnished 
near  the  base  with  a  prominent  cluster  of  large  bean-shaped 
thread-cells,  which  projects  outwards  as  a  pearly  boss  or  tubercle. 
This  gem-like  setting  round  the  tentacular  ring  gives  a  very 
beautiful  and  distinctive  appearance  to  the  species.  Gtmophores 
produced  on  the  creeping  stem,  close  to  a  polype,  either  singly 
or  in  pairs,  of  large  size,  peduncolste,  the  pedicle  tapering  to- 
wards the  point  of  attachment,  and  sheathed  at  the  base  in  a 
ehitinons  tube,  aub.globular,  crowned  by  a  kind  of  Ud  (PI.  IX, 
fig.  4  b),  which  seems  to  be  cast  off  as  development  proceeds. 
Prom  the  bottom  of  the  sporosac,  which  occupies  the  whole 
interior  of  the  gonophore,  rise  four  branched  processes,  of  an 
orange-colour  (representatives  of  the  gastrovascnlar  canals), 
which,  as  it  were,  eml)race  the  ova.  The  latter  are  produced  in 
great  numbers  (300  in  a  single  gonophore),  and  exhibit  a  very 
distinct  vesicle  and  spot. 

Habitat.  Ilfracombe;  abundant  on  Flvtira  foUacea,  and  on 
this  only,  from  abouf  10  fathoms. 

In  this  very  singular  and]  beautiful  species,  the  character 
which  at  once  attracts  attention  is  the  series  of  projecting  bosses 
round  the  base  of  the  tentacular  ring.  When  examined  with 
the  microscope,  these  are  seen  to  consist  of  a  number  of  elongate 
bean-shaped  thread-cells  (fig.  4>3:),  which  are  piled  together  ao 
as  to  form  silvery-white  prominences  on  the  lower  side  of  the 
tentacles.  They  occur,  I  believe,  only  on  the  alternate  arms, 
and  constitute  a  unique  garniture. 
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The  polypes,  with  tbeir  namerous  teotacles,  of  moderate 
length,  sorroondiDK  *  large  and  expanded  oral  cUbIc,  bear  some 
resemblance  to  a  fml-blown  flower.  When  withdrawn,  the  anna 
bend  inwards. 

The  gonophores,  which  are  produced  on  the  creeping  stolon 
(6g.  4  e),  rise,  u  the  polypes  do,  from  within  a  cup-like  extension 
of  the  polypaiT.  They  are  supported  on  a  peduncle  of  some 
length,  and,  when  fully  developed,  exceed  the  polypes  consider- 
ably in  site.  I  have  not  succeeded  in  making  out  all  the  details 
of  the  structure,  nor  in  tracing  the  whole  course  of  development. 
The  sac  which  immediately  contains  the  ova  is  enclosed  in  a 
more  or  less.tAnsparent  envelope,  which,  at  a  tertain  stage, 
exhibits  at  the  summit  the  appearance  of  a  ribbed  covering  or 
lid.  I  conjecture  that  this  lid  ia  cast  off,  and  that  the  outer 
envelope  aloughs  away,  leaving  the  inner  sac  free  for  the 
discharge  of  the  generative  products.  From  the  base  of  the 
sporosac  proceed  fonr  much-oranched  vessels,  terminating  near 
the  top  of  it  in  blind  extremities,  and  immediately  enclosing  the 
ova,  which  fill  with  a  dense  mass  the  interior  of  the  cavity.  I 
have  counted  abont  300,  which  had  been  pressed  out  of  a  single 
gonophore.  The  ovum  consists  of  a  cream-coloured  granular 
subs^ce,  the  gerroiual  vesicle  shovring  as  a  depression,  and  the 
spot  as  a  circle  with  a  raised  rim. 

I  could  detect  no  trace  of  a  mam^um,  nor  did  I  witness  tbs 
liberation  of  the  reproductive  elements. 

The  outer  envelope  of  the  gonophore  is  filled  with  the  long 
bean-shaped  thread-cells,  which  are  also  present  in  amazing 
numbers  in  the  ectoderm  of  the  coenosarc. 

All  the  known  members  of  the  genus  AiractyUt  are  propa- 
gated by  means  of  free  gonoisooids,  with  the  exception  of  A.  art- 
nota  and  the  present  species. 

Fam.  CampauolariadB. 
Genus  Laohboea,  Lamourouz. 
L.fraffilis,  n.  sp.    PI.  IX.  fig.  3. 
Polypary  very  minute  and  delicate.    Stem  flemose,  giving  off 
ft  branch  at  every  fleznre,  which  is  anoulsted  and  tapers  up- 
wards, terminating  in  a  much  elongated  and  very  narrow  cell, 
with  an  even  rim.    The  stem  exhibits  three  or  four  rings  (often 
very  indistinct]  above  the  origin  of  each  branch. 
Height  about  |  inch. 

Habitat.  In  pools  on  the  lower  ledges  of  the  Capstone,  lUra- 
eombe,  forming  miniature  groves  on  the  under  side  of  stones. 
This  species  is  smaller  and  more  delicate  in  habit  even  than 
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the  L.  rugkcta  of  Alder,  and  is  as  graceful  in  form  as  it  is  fairr- 
like  in  aiie.  The  markedly  fiexnose  character  of  the  stem,  the 
great  length  and  narrowness  of  the  cells,  the  plain  margin,  and 
die  Lilliputian  siie,  are  the  distinctire  points. 


IX. — Or  the  Thmtformatiotu  of  the  Forcellante. 
By  Dr.  Fbitz  MOlleb,  of  Deaterro*. 
[Plate  I.] 
To&  two  years  I  have  been  acquainted  with  a  Zoea  which  it 
distinguished  from  its  allies  by  the  want  of  the  dorsal  spine  and 
the  unnsnal  length  of  the  atralghtly  extended  frontal  horn;  bat 
it  is  only  a  few  months  since  I  found  it  to  be  the  offspring  of 
the  same  Porcellana  whose  extraordinary  parasites  I  described 
in  my  recent  memoirsf-  In  the  mean  time  I  met  with  oppor- 
tunities  of  examining  the  young  brood  of  two  other  Porcdimidm. 
One  of  these  ia  a  smaller  PorceUana  with  a  nearlv  dreulw 
oarapace,  which  occnra  rarely  on  rocks  amongst  Polypes  and 
Polyzoa;  the  other  (PI.  I.  figs.  1-3)  lives  parasitically  upon  some 
species  of  Star&shes,  and  differs  so  much  from  the  true  Por- 
tellanm  in  its  whole  appearance,  in  its  claws,  and  'especially  in 
the  shortness  of  the  external  antennce,  that  I  regara  it  aa  tba 
representative  of  a  peculiar  genus,  and  call  it  PttreeUma  itel&- 
oolaX- 

As  these  PorcellanaAtava  agree  in  all  essential  characters  with 
the  Zoeajorm'  of  the  young  Crabs,  I  leave  their  detailed  de- 
scription for  a  lai^r  work  on  the  young  state  of  the  Crabs,  for 
which  I  have  long  been  collecting  materials]  and  confine  myself 
at  present  to  a  superficial  description  of  their  stnictare. 

The  carapace  ia  of  an  oval  form,  and  covers  not  only  the  upper 
.  part  and  sides  of  the  anterior  unsegmented  part  of  the  body, 
but  also  the  first  five  segments  of  the  abdomen.  From  Ita 
anterior  margin  issues  a  straight  spine  or  horn,  which  ia  M 
much  as  five  times  the  length  of  the  carapace  (three  times  in  th* 
smaller  Poreellana).  Two  similar  spines  extend  straight  back- 
wards from  the  hinder  margin  of  the  carapace ;  these  are  nsnolly 
parallel,  but  sometimes  divergent  in  Porcellina;  in  the  amaller 
Porcellana  (fig.  10),  in  which  they  attain  only  two-thirds  tbs 
length  of  the  carapace,  they  are  shghtly  bent  downwards  at  th< 
apex,  and  bear,  near  their  origin,  a  considerable  spine  directed 

•  Traiulated  by  W.  S.  Dallai,  F.I..S.,  from  Wiegmann'i  Archiv,  18fi3. 
p.  194. 
'   t  See  Annals,  July  and  Amniit  1862. 

X  Another  Poretllama  (P.  Crtplmi,  n.  tp.)  it  itin  more  lingular  in  ittf 
mode  of  life :  it  residei  in  pain  in  the  tube  of  Chatoptenu  jMfyssMiKaMW. 
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obliquely  forwards  and  downwards ;  in  the  common  Porcellana 
they  are  beset  beneath  with  an  entire  series  of  small  spines,  and 
exceed  the  carapace  in  length ;  in  PorceUina  they  attain  more 
than  three  times  the  length  of  the  carapace.  Thiu,  in  the  latt«r 
species,  the  carapace  of  the  newly-hatched  young,  with  its  pro- 
cesses, is  twice  as  long  as  that  of  the  mother. 

Besides  this  remarkable  carapace,  the  only  stmctnre  which 
differs  remarkably  from  other  young  Crabs  is  that  of  the  last 
segment,  which  is  dilated  into  a  6n.  It  is  well  known  that  the 
last  segment  of  the  larvie  of  Grabs  is  extended  on  each  side  into 
a  horn,  often  of  considerable  size,  and  that  in  the  emargination 
between  these  horns,  three  short  plumose  bmUes  usually  stand 
on  each  side.  In  the  Porcellarue  the  lateral  homa  are  replaced 
by  inconspicuous  spines,  and  the  middle  part  projects  so  far 
between  them  that  the  whole  tail  acquires  nearly  a  rhomboid 
form.  In  PoreeUina  this  is  particularly  elongated,  more  than 
twice  as  long  as  broad.  On  each  of  the  two  posterior  sides  of 
the  rhombus  there  are  five  long  plumose  bristles.  (An  inter- 
mediate form,  but  approaching  most  closely  to  the  Porcellana, 
is  presented  by  the  tail  of  the  young  Paguri.) 

In  all  other  respects,  in  the  structure  of  the  eyes,  antenns, 
mouth,  and  feet,  the  young  Porcellana  agree  entuvly  with  the 
young  Grabs,  and  exhibit  no  greater  difference  from  them  tbea 
the  latter  do  among  themselves. 

In  both,  the  anterior  antennse  (PI.  I.  fig.  5  a)  are  not  jointed, 
and  have  a  strong  nervous  knot  in  the  viciniW  of  their  apex, 
from  which,  besides  a  few  minute  bristles,  two  (three  in  Porcel- 
hna)  longer  peculiar  filaments  issue.  These  are  of  uniform 
thickness,  or  rarely  a  little  tapering ;  they  terminate  in  a  rounded 
extremity,  and  are  further  distinguished  from  other  bristles  by 
their  very  delicate  outline  and  dull  turbidity.  The  same  fila~ 
ments,  however,  recur  on  the  anterior  antennse  of  young  Bopy- 
ridce  (they  are  especially  distinct  in  Enionitas  canerorum,  n.  ap.) 
and  Cirripedes ;  in  the  latter  they  spring  singly  from  a  minute 
basal  joint  close  to  the  eye. 

The  posterior  autennte  (fig.  5  b)  in  PareeUma  ateVieola  already 
exhibit  a  great  resemblance  to  those  of  the  mature  animal  (fig.2) 
•—the  same  inflated  basal  joint  with  the  well-known  opening  of 
the  still  problematical  sensorial  organ,  the  same  acutely  trian- 
gular second  joint,  from  the  outside  and  upper  part  of  which 
issues,  in  the  one  case,  a  multiarticnlate  flagellutn,  and  in  the 
other  a  simple  spine-like  process.  The  same  pieces  occur  in  tbe 
same  form  in  the  other  species*. 

*  In  the  Zoia  of  a  Email  Xat^ho,  the  outer  uitenns  (6g.  11)  attain  the 
length  of  the  frontal  hora,  and  the  futnre  flagellum  is  so  unaU  as  to  be 
sJiaunt  imperceptible. 
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The  parts  of  the  moutli  (fig.  5)  consist  of  a  very  large  upper 
lip  (c),  of  two  strong  sharply  toothed  mandibleB,  apparently 
without  palpi  (d),  of  a  bipartite  lower  Up  (e),  and  two  pairs  of 
masiUse  W,g).  The  anterior  maxilla (fig.8)  is  split  up  into  three, 
and  the  posterior  one  (fig.  9)  into  five  leaves  armed  with  atroDg 
briatlea,  which  are  partially  denticulated  or  feathered;  the  latter 
also  bears  on  the  outside  a  larger  membranous  plate,  which  is 
produced  posteriorly  into  a  finger-like  process ;  the  process  bears 
one,  and  the  plate  itself  anteriorly  and  at  the  margin  six,  plu- 
mose bristles.  This  plate  is  bent  upwards,  and  is  in  constant 
motion  between  the  body  and  the  carapace. 

The  two  pairs  of  natatory  feet  consist  of  a  strong  cylindrical 
basal  joint  and  two  terminal  rami ;  the  inner  ramus,  which  the 
animal  is  fond  of  extending  forward,  has  four  joints,  and  the 
outer  one,  which  is  usually  tamed  outwards  and  upwards,  two, 
less  distinctly  separated.  At  the  extremity  of  the  outer  ramus 
stand  four  long  plumose  setse;  a  single  plumose  seta  is  at  the 
end  of  the  third  joint  of  the  inner  ramus  of  the  last  pair,  and 
there  are  simple  bristles  on  all  the  joints  of  the  inner  ramus  of 
both  pairs. 

Behind  the  origin  of  the  natatory  feet  commences  the  six- 
jointed  abdomen,  which  bears  no  appendages;  this  separates 
from  the  carapace  a  little  behind  the  middle  of  its  upper  part. 

The  stomach  is  somewhat  dilated,  and  already  exhibits  (at 
least  in  PorcelUna)  longitudinal  ridges  beset  with  bristles;  close 
to  it  on  each  side  there  are  two  hepatic  cnca  directed  forwards, 
and  two  others  directed  backwards ;  the  intestine  has  a  straight 
course,  and  opens  a  little  before  the  middle  of  the  caudal  seg- 
ment. 

The  heart,  situated  at  the  posterior  end  of  the  thorax  (in 
yoODg  Crabs  under  the  origin  of  the  dorsal  spine),  appears  to  be 
already  formed  exacUy  as  in  the  mature  animal,  and  to  give  off 
the  same  vessels.  Tlie  anterior  single  vessel  may  be  readily 
traced  almost  to  the  apex  of  the  frontal  horn,  to  the  upper  wall 
of  which  it  is  applied.  Blood- corpuscles  are  exceedingly  few  in 
the  first  days  (but  this  does  not  apply  to  all  Zo'ea). 

In  each  abdominal  segment  there  is  a  ganglion  of  consider- 
able BiKC,  united  to  its  oeighbours  by  two  separate  cords ;  in  the 
anterior  part  of  the  animal  I  could  not  quite  clearly  make  out 
the  nervous  system  in  its  connexions. 

If  it  be  easy  to  procure  in  abundance  the  earliest  stages  of 
the  most  various  Crustacea,  it  is  all  the  more  difficult  to  obtain 
a  clue  to  their  ultimate  fate.  Although  the  PorceUana  are 
among  the  most  generally  distributed  of  Crustacea,  I  only  once 
(in  Decemberof  last  year)  met  with  an  older  larva  (PI. I. figs.  6,7). 
At  the  spot  where  J  found  it,  neither  PorcelUna  stelUcola  nor 
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PorceUana  Creplmii  lived ;  bat  the  larra  of  the  common  and  of 
the  smaller  Porcellante  are  distinguishable  at  tbe  first  glance  by 
the  posterior  processes  of  the  carapace;  and  thus  this  larva  may 
without  hesitation  be  referred  to  the  former  species,  from  the 
earliest  form  of  which  it  differs  only  by  having  twelve  {instead 
of  ten)  sets  on  the  caudal  segment,  and  by  the  presence  of  a 
pair  of  short  inarticulate  appendages  on  each  of  the  four  pre- 
ceding segments.  This  single  larva  was,  fortunately,  uncom- 
monly iustmctive,  inasmuch  as,  being  near  its  change  of  skin, 
it  already  showed  the  new  limbs,  with  variable  distinctness, 
within  the  old  ones. 

The  new  external  anteanse  had  a  multiarticulate  fiagellam ; 
feet  with  large  chelie;  and  other  members,  which  could  not  be 
completely  made  out,  were  situated  behind  the  natatory  feet ; 
and  within  the  caudal  segment  was  a  fan-shaped  fin  (fig.  7). 

Hence,  although  the  larva  itself  approaches  closely  to  the 
earliest  stage,  the  animal  issuing  from  the  next  change  of  skin 
could  scarcely  differ  essentially  from  the  mature  Porcellana, 

So  far  my  observations  adapted  for  a  preliminary  communi- 
cation. Their  results  may  be  summed  up  in  a  few  short  pro- 
positions : — 

The  2(iea-form  of  the  Crabs  is  completely  destitute  of  the  five 
pairs  of  true  feet,  and  even  of  the  segments  bearing  these. 

The  natatory  feet  of  the  Zoea  become  the  foot-jaws  of  the 
Crab. 

The  Porcellana  are  Grabs  which  have  remained  stationary  at 
the  Jtfeyafop*- stage*. 

EXPLANATION  OF  PLATE  I, 
Fig.  I.  Porcellina  tItUieola,  u.  g.  and  sp. ;  mignified  5  diuneten. 
F^.  2-  Its  external  autenua;  mign.  25  diHm. 
fy.  3.  Fifth  pair  of  feet  of  the  male ;  magn.  45  dtani. 
Fiff.  4.  Ita  youngest  Zoiid-iorm,  from  thovt ;  m^rn-  13  diam. 
F^.  5.  Cephalic  portion  of  the  preceding,  &om  below  ;  magn.  90  diam. : 

a,  antenor,  and  b,  poiterior  antennee;  c,  upper  Up;  <{,  mandible; 

t,  lower  lip ;  /,  fint,  and  g,  Kcand  pair  of  maxillie. 
F^.  6.  Older  Zoea-iaiin  of  tbe  common  Porcellana  of  Simta  Cathanna ; 

mun.  6  diam. 
Fiff.  7.  Caudal  extremity  of  the  prece^ng;  magn.  45  diam.     In  its  in- 
terior ia  seen  the  fan-like  tsudal  fin  of  the  next  itate. 
Figs.  8  &  9.  First  and  aecond  maxillie  of  tbe  youngest  Zo<Q-form  of  tbe 

common  Porcellana. 
Fig.  10.  Poiterior  process  of  the  carapace  of  the  youngest  Zoea-fonn  of  ■ 

imaller  Porcellana. 
Pig.  1 1.  External  antenna  of  the  youngest  Zoia-toim  of  a  small  XaiUho : 

g,  flagellum. 

*  Hilne-Edwards  even  places  Megalopa  and  Poreelltata  in  the  same 
family. 
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7^  Studenft  Manual  of  Geology.     By  J.  Bebte  Jukes,  M.A., 

F.R.S.  New  Edition.  1S62. 
Thk  order  of  the  mbjecta  in  this  Manual  is  well  adapted  to  the 
requirements  of  the  student.  Firstly,  we  have  the  facts  and  princi- 
ples respecting  the  internal  structure  of  rocks,  their  mineral  compo- 
slljon,  texture,  and  other  cfaarscters,  such  as  may  be  reisognized  by 
the  ud  of  hand-specimens  in  the  cabinet.  Tbis  is  the  Lithologicd 
division  of  *the  work.  Under  "  Petrology  "  the  author  arranges  the 
study  of  rock-masses,  their  strata  and  joints,  and  the  mutual  relations 
of  rocks ;  this  has  reference  to  field-geology.  Fossils,  their  relation 
to  living  forms,  and  the  distributdon  of  life  in  time  and  space,  are 
neit  brought  forward  as  Pal«ontology.  The  history  of  the  forma- 
tion of  the  crust  of  the  globe,  with  the  chronological  classification  of 
rocks  and  fossils,  forms  the  fourth  and  last  division. 

Each  class  of  subjects  above  indicated  is  systematically  and  care- 
fully treated,  and  the  requirements  of  the  student  are  kept  well  in 
view.  The  chemical  and  mineral<^cal  chapters,  however,  are  not 
intended  to  supersede  special  manuals  on  mineralogy.  The  chapters 
on  the  formation  of  rocks,  chemical,  igneous,  and  aqueous,  contein 
much  iostructive  matter,  carefully  arranged  and  digested  from  the 
special  works  of  Cotta,  Durocher,  Naumann,  and  others.  But  the 
author's  genuine  geological  experience  and  personal  acquaintance 
with  rocks  of  every  kind  enable  him,  in  this  as  in  other  divisions  of 
the  work,  to  present  good  and  well-arranged  material  for  the  student. 
There  are  few  works  (excepting  perhaps  Prof.  Phillips's  Manual) 
tbattreat  so  well  of  stratification  and  the  nature  of  joints  and  cleavage 
as  tbis  work  ;  and  in  this  case  also  we  have  the  advantage  of  the 
author's  vride  experience  iu  tbe  field.  Tbe  palteontological  portion 
taken  together  with  the  concluding  division,  that  relating  to  geo- 
logical classification,  is  of  itself  a  manual  of  much  value ;  and  these 
chapters  are  the  better  on  account  of  the  diagrams,  illustrative  of  the 
geological  order  of  the  formations,  being  really  sections,  and  the 
figures  of  the  fossils  being  newly  and  carefully  selected  by  an  ei- 

Krienced  paleeontologist.  Indeed,  tfaronghout  his  work  Mr.  Jukes 
B  availed  himself  (with  full  acknowledgments)  of  the  triendly  help 
of  his  colleagues  in  the  Geological  Survey  and  the  Museum  of  Irish 
Industry,  with  the  best  results.  The  '  Manual*  is  greatly  improved 
in  this  second  edition :  the  author  has  been  able  to  work  up  more 
closely  to  his  origmal  conception  of  what  geological  students  now-a- 
days  require,  and  he  has  made  those  corrections  which  former  over- 
sight and  the  continual  advance  of  geological  observation  have  made 
requiute. 

The  relations  of  granite  both  to  metemorphic  and  to  unaltered 
strata  have  careful  consideration  in  this  Manual,  and,  when  compared 
with  the  teaching  of  older  works,  have  a  certain  freshness  of  treat- 
ment which  is  pleasant  to  find,  and  is  redolent  of  truth  aa  far  as 
observed  fiu:ts  go.  Possibly,  however,  sufficient  credit  is  not  given 
to  the  views  of  Naumann  and  Scrope  on  the  original  plasticity  of 
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some  of  the  gneissic  rocks  usociated  with  granite.  The  tme  rel&- 
tioaahip  of  granite,  trap-rocks,  and  lava  is  another  important  point 
prominently  brought  fomard.  The  "  form  of  gronnd, '  or  modifi- 
cation of  the  anrfaee,  has  also  had  much  attention  from  the  author, 
who  has  iust  recently  produced  a  masterly  essay  on  the  ori^^n  of  the 
great  valley' systems  of  the  South  of  Ireland,  which  he  considers  to 
naTC  been  mainly  produced  by  atmospheric  agencies. 

A  large  portion  of  the  book  is  devoted  to  paleeontolog^cal  subjecta 
(pp.  373-710) ;  and  the  treatment  of  this  branch  of  the  acience, 
which  is  not  one  of  the  author's  "  specialties,"  and  is  itself  far  from 
perfection,  allows  of  critical  animadversion  to  a  greater  extent  than 
any  of  the  other  chapters.  Of  the  very  numerous  erron  in  the 
orthography,  especially  of  the  technical  terms,  the  author  has  cor- 
rected many  i  we  do  not  propose  to  point  out  any  of  the  others, 
excepting  "  Emmoods,"  a  mis- spelling  for  Emmons,  at  pp.  436, 457, 
&C.,  and  especially  "Guep,"  disguisiag  the  good  Viennese  geologist 
Saess  (p.  555).  Mr.  Jukes  is  usually  careful  to  mention  his  sutho- 
nties  and  sources  of  information,  and  the  discoverers  of  facts  and 
originators  of  good  theories ;  we  r^ret,  however,  to  see  the  omission, 
no  doubt  inadvertent,  of  Hislop's  name  in  connexion  with  the  coal- 
bearing  beds  of  Central  India  (p.  533),  and  of  Harknesa  when  the 
Permian  age  of  the  Ichnites  of  Corncockle  Muir  are  referred  to 
(p.  546).  The  chapter  on  the  Triassic  or  New  Red  Sandstone 
Period  will  require  careful  revision  in  a  new  edition  of  the  Manual ; 
for  the  reptilian  Placode  is  enumerated  among  the  Fishes  (page 
548),  and  the  Microleste*  of  Stuttgart  is  kept  in  the  Kenper,  though 
stated  in  the  same  page  (541)  to  have  been  found  in  an  osseous 
brecda  equivalent  (as  is  well  known)  to  the  infra-liasaic  Bone-bed 
of  England,  which  is  duly  assigned  to  the  Rheetic  Series  at  page 
555.  Not  only  the  Mieroleatet,  but  the  other  osseous  remains 
from  these  bone-beds,  English  and  German,  are  reckoned  as  truly 
Triassic;  and  at  pages  555  and  560,  the  mistaken  position  of 
Microlnteg  is  repeated,  and  said  to  be  in  the  Keuper.  Dr.  Plie- 
niuger  found  his  specimens  in  the  bone-bed  above  the  Keuper; 
and  Mr.  C.  Moore  found  his  in  a  cleft  of  the  Mountain-hme- 
stoue  filled  with  drifted  materia!  derived  from  the  limestone,  the 
Rfasetic  bone-bed,  and  the  Oolite. 

Palfeontology  (to  say  nothing  of  pHlseobotany)  now  finds  work  for 
very  many  separate  naturalists,  taking  up  their  attention,  more  or 
less  fully,  by  this  or  that  class  of  animal,  recent  and  foasil ;  and  it  is 
impossible  for  one  man  to  construct  a  correct  Palseoutolt^cal  Manual : 
the  latest  English  Manual  of  Palreontology  proves  our  statement.  . 
Let  Mr.  Jukes,  therefore,  in  his  next  edition  of  his  Manual,  get  the 
combined  assistance  of  his  many  poheontotogical  friends  to  critically 
examine  his  lists  of  fossils  ;  otherwise  he  may  almost  despur  of  ever 
effecting  more  than  a  patchwork  of  chronological  geology. 

In  the  other  parts  of  the  Manual  there  are  still  a  few  things  to  be 
noticed.  At  p.  174,  flint  and  chert  are  said  to  be  derived  "probably 
from  animals ;"  certainly  it  should  be  anintalt  and  planU,  if  not 
plant*  alone.    At  pp.  166  and  175,  certain  Umestones  are  said  to  be 
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"  saccbarioe  i"  the  mgar- character  of  the  rock  being  more  readily 
recognizable  by  the  si^ht  than  the  taste,  we  think  the  accepted  term 
"saccharoid"  better  in  e-rery  respect.  Lastly,  we  believe  that,  by 
referring  to  some  of  the  "  Explanations  of  Maps  and  Sections,"  of 
^e  Geolt^cal  Surrey,  relating  to  Wilts  and  Oxfordshire,  Mr.  Jukes 
will  find  that  his  proposed  term  "Inlier"  (p.  201)  has  ^ready  been 
inrented  by  some  of  his  colleagues  as  a  good  and  useful  word  for 
Talleys-of-eieration  end  such  like. 

Few  of  the  forcing  remarks  at  all  affect  the  intrinsic  value  of 
the  'Student's  MsjiaaT  of  Geology.'  It  is  a  good  work,  already 
enbaoced  b^  careful  emeudalions  and  by  the  detersive  process  of 
bemg  re-edited  by  an  author  who  has  truth  alone  in  view  whilst 
striving  to  serve  the  rising  generation  in  mastering  the  intricate 
history  of  the  globe, — a  task  becoming  more  and  more  necessary  for 
the  young,  from  the  exigencies  of  the  period,  and  more  and  mor^ 
useful  to  man  in  every  part  of  the  globe. 

An  Appendix  "On  Geological  Sorvc^ing,"  of  considerable  value, 
and  a  full  Index,  which  is  mo  glossanal,  complete  the  work.  We 
Uiink  that  a  careful  pruning  of  the  theoretical  portions,  and  condensa- 
tion of  some  deacriptive  parts,  will  be  required  to  balance  the  addi- 
tional infomiatioa  tliat  the  author  must  have  accumulated,  however 
soon  a  new  edition  of  this  really  serriceable  Manual  is  called  for. 

7Ae  Ca^-fieldt  of  Great  Britain :  their  Ei*tory,  Structure,  and 
Bettmreu.  With  Notice*  of  the  Coal-fieldt  of  other  part*  of  the 
World.  By  Edward  Hull,  BjL.  With  Map  and  Illostratious. 
Second  Edition,  1861. 

The  history  of  coal-mining  affords  an  interesting  chapter  at  the 
commencement  of  this  Ultle  volume.  Possibly  used  by  the  abori- 
gines, coal  seems  to  have  been  worked  in  Britain  by  the  Romans, 
and  was  certainly  in  household  use  among  the  Saxons,  and  has  con- 
tinued to  be  an  article  of  commerce,  with  a  gradually  increasing 
consumption,  until  the  quantity  now  annually  raised  from  the  British 
area  alone  is  nearly  80,000,000  tons.  The  difficulties  in  arriving  at 
exact  information  as  to  the  quantity  of  coal  raised  in  Great  Britain 
and  Ireland  are  being  mastered  by  the  energy  of  the  Mining  Record 
Office ;  and  an  approach  to  an  exact  knowledge  of  the  extent  and 
thickness  of  the  available  coal-seams  is  being  gradually  made  by  the 
Creologicat  Surrey. — the  labours  of  previons  as  well  as  contemporary 
geologists,  and  the  willing  co-operation  of  coal-owners  and  practical 
coal-workers,  aiding  these  resesrches  to  a  very  great  extent.  To  put 
tc^ther  in  a  tangible  form  the  results  of  the  elaborate  coal- statistics 
already  made,  and  to  define  with  anything  like  accuracy  the  coal- 
areas,  BO  that  the  scientific  geolcmst  might  have  a  useful  work  of 
reference,  and  the  public  be  supplied  with  a  compendious  sad  read- 
able treatise,  was  a  laudable  and  somewhat  difficult  undertaking. 
Mr.  E.  Hull,  one  of  the  Geological  Surveyors,  and  hence  personally 
acquainted  with  the  real  character  and  condition  of  some  of  the 
Englbh  coal-fields,  boldly  took  in  band  the  lat^  and  important 
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subject  of  cod-resources,  and  has  treated  it  Tcry  satisfactorily,  bring- 
ing to  the  task  good  geologiical  knowledge  and  conscientious  eiaeti- 
tnde. 

The  second  edition  of  this  work  has  quickhr  followed  on  the  first, 
with  additional  iaformation,  partly  derived  worn  the  experience  of 
others  (chiefiy  colleagues  in  the'  Geolo^cal  Survey),  aud  partly 
elaborated  by  the  author. 

The  probable  duration  of  our  coal-supply  b,  of  course,  a  most  in- 
teresting point  of  inquiry,  and  has  been  the  subject  of  innumerable 
treatises  and  newspaper  articles.  Mr.  Hull,  on  careful  consideration 
of  known  facts,  stales  that  possibly,  if  the  increase  of  coal-coaeump- 
tion  continue  to  enlarge  in  future  years  in  the  same  ratio  that  it  has 
of  late  progressed,  our  coal  will  barely  last  for  325  years ;  but  he 
adds  that  various  causes  may  interfere  with  this  rapiiuy  progressing 
,  ratio,  some,  however,  accelerating  rather  than  diminishing  it. 

To  the  naturalist  a  wide  field  of  research  is  opened  by  the  working 
of  the  coal-measures  and  the  associated  strata.  The  fossils,  as  the 
palieoutologist  knows,  are  numerous  aud  highly  interesting.  Besides 
the  plants,  some  are  terrestrial,  and  many  are  referable  to  genera 
that  now  inhabit  the  sea;  others  have  apparently  such  close  rela- 
tionship to  some  existing  fluviatile  and  estuarine  animals  that  many 
strata  in  the  old  Carboniferous  Formation  have  been  regarded  as 
having  been  formed  in  brackish,  if  not  fresh,  water.  Toe  wholly 
marine  condition,  however,  of  the  coal-beds  is  at  present  recognised 
by  several  authoritative  geologists ;  and  nowhere  perhaps  is  this  view 
better  supported  than  in  H.  f>.  Bogers's  great  work  on  the  Geology 
of  Pennsylvania.  Mr.  Birmey,  too,  and  Mr.  Salter  have  tbeir  own 
fiscts  and  arguments  in  support  of  the  theory  that  coat-jungles  grew 
in  shallow  teat.  The  combination,  however,  of  sea,  estuary,  lagoon, 
and  river  in  the  formation  of  coal,  on  an  oscillating  sea-board,  is 
succinctly  stated  in  Mr.  Hull's  chapters  (!!.&  III.)  on  the  Formation 
of  Coal ;  but  the  possibly  freshwater  or  brackish  character  of  some 
of  the  Mollusks  mnd  in  certain  beds  (Jnthraeomya,  Attthraeotia, 
&c.)  is  perhaps  allowed  to  lapse  too  readily.  The  presence  of 
Etlheria  (whose  existing  species  have  freshwater  habitats)  in  the 
Coal-formation,  as  lately  announced  in  the  '  Neues  Jahrbucb,'  1861, 
may  also  be  found  to  iuflueace  opinions  on  this  subject. 

The  fossil  flora  of  the  Coal  is  still  imperfectly  knowu.  Geiniti,  of 
Dresden,  has  produced  a  work  on  the  Carboniferous  plauts  of  Saxony, 
which  may  well  serve  as  a  model  for  British  palaiobotauists.  Exact 
observation  on  the  relative  distribution  of  the  fossil  plants  and  other 
organisms,  hitherto  collected  far  too  indiscriminately  to  serve  the 
purpose  of  exact  geology,  has  already  been  insisted  upon  by  Mr. 
Salter  and  others.  Many  a  good  specimen  of  reptile,  fish,  crusta- 
cean, mollusk,  &z.,  has  been  stored,  described,  and  figured,  without 
its  position  in  the  coal-measures  having  been  noted  with  sufficient 
exactness;  and  it  has  therefore  proved  of  about  as  much  use  to  the 
geologist  as  a  medal  of  unknown  origin  could  be  to  a  numismatbt. 

The  physical  structure  of  the  Coal-fields  is  a  Ufe-study  for  any 
geologist.     The  Geological  Surveyors  of  Great  Britain  and  Ireland 
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are  etaufily  adding  to  the  stock  of  knowledge  on  thia  sabject,  and 
their  mapB,  sections,  and  explanations  are  ditFosing  correct  infonna- 
tion.  They  can  work  but  slonlj,  however ;  and  much  can  be  done 
by  otben :  and  of  this  the  Taluable  and  Indd  memoir  hj  Mr.Marcus 
Scott,  recently  published  in  the  Geological  Society's  Journal,  on  the 
unconformabUity  of  the  Upper  and  the  Lower  Coal-measures  of 
Coalbrook  Dale,  is  a  striking  example. 

The  study  of  coal  and  the  coal-measnres  has  been  greatly  ad- 
vanced by  Mr.  Hull's  treatise ;  for  the  subject  is  therdn  carefully 
and  dearly  presented  in  its  many  different  aspects,  with  much  light 
derived  from  bis  own  and  others'  experience ;  and  his  map  and  eec- 
dona  bring  to  the  eye  much  valnable  practical  and  theoretical  in- 
formation, in  which  the  results  of  Mr.  Hull's  own  labours  have  a 
conspicuous  and  most  worthy  standing*.  Doubtless  further  editions 
of  the  work  before  na  will  be  called  for.  The  increasing  interest 
shown  by  the  public  in  geology,  and  the  direct  interest  we  all  feel 
in  the  coal-supply,  will  induce  the  author  to  still  fiirther  improve  his 
work  with  amendments  of  condensed  information.  Even  now,  few 
books  are  more  worthy  to  bear  the  motto  "  sdenda  et  ulilitas." 
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May  27,  1862.— Prof.  Huxley,  F.R.S.,  V.P.,  in  the  Chair. 

On  a  New  Speciss  of  Chlahydera,  or  Boweh-Bird. 
By  John  Gould,  Esa-,  F.R.S.,  etc. 
I  am  indebted  to  the  researches  of  F.  T.  Gregory,  Esq.,  the  West 
Australian  explorer,  for  a  knowledge  of  a  new  species  of  this  group 
of  birds,  which  are  rendered  remarkable  by  their  habit  of  construct- 
ing bowers  or  playing-places.  It  was  collected  by  Mr.  Gregory  in 
North-western  Australia,  and  is  doubtless  the  species  which  con- 
structs the  bowers  described  by  Captain  (now  Sir  George)  Grey  in  the 
first  volume  of  bis  '  Travels,'  pp.  1 96  and  243,  where  he  states  that, 
on  gaining  the  summit  of  one  of  the  sandstone  ranges  forming  the 
watershed  of  the  streams  flowing  into  the  Glenelg  and  Pnnce  Re- 
gent's Rivers,  "we  fell  in  with  a  very  remarkable  nest,  or  what 
appeared  to  me  to  be  such.  We  had  previously  seen  several  of  them, 
ana  they  had  always  afforded  us  food  for  conjecture  as  to  the  agent 
and  purpose  of  such  singular  structures."  This  "  very  curious  sort 
of  nest,  which  was  frequently  found  by  myself  and  other  individuals 
of  the  party,  not  only  along  the  sea-shore,  but  in  some  instances  at 
a  distance  of  six  or  seven  mEes  from  it,  I  once  conceived  must  have 
belonged  to  a  Kangaroo-rat,  until  Mr.  Gould  informed  me  that  it  is 

*  Hr.  Hull's  elaboration  of  the  probable  limit*  of  the  CaiboniferouB 
deposits  in  England,  and  of  the  distribution  of  the  sandstones,  clays,  and 
limestones  of  that  formation,  is  pubbabed,  with  a  map,  in  the  *  Journal  of 
the  Qeologlcal  Society,'  No.  70,  Hay  1862. 
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the  run  or  pUying-ground  of  the  bird  he  has  named  C&latmydera 
nuehtdU.  Thete  ueati  were  formed  of  dead  gnas  and  parts  of  biuhes, 
sunk  a  slight  depth  into  two  parallel  furrows  in  sandy  soil,  and  then 
nicely  arched  aboTe.  But  the  most  remarkable  fact  connected  with 
them  was,  thst  they  were  always  full  of  broken  shells,  large  heaps 
of  which  protruded  from  each  extremity  of  the  nest ;  these  were  in- 
variably Bea-Bbelts.  In  one  instance,  in  the  nest  the  most  remote 
from  the  sea  that  we  discovered,  one  of  the  men  of  the  ^«rty  found, 
and  brought  to  me,  the  stone  of  some  fhut  which  had  endently  been 
rolled  in  the  sea.  These  stones  he  found  lying  in  a  heap  in  the  nest ; 
and  they  are  now  in  my  possession." 

The  specimen  sent  to  me  by  Mr.  Gregory  bears  a  very  general 
Tesembtance  to  the  Chlamydera  maeulala,  being  spotted  all  over  like 
that  species ;  but  it  differs  in  the  guttations  of  the  upper  surface 
being  of  a  luger  siEe  and  much  more  distinct,  in  the  abdomen  bein^ 
buff,  and  in  Uie  shafts  of  the  primaries  beine  straw-yellow.  In  all 
probability,  the  specimen  is  a  female,  since  tbere  is  no  trace  of  the 
beautiful  lilaceous  nuchal  mark  seen  in  the  males  only  of  Chlamy- 
dera maeulala  and  C.  nvchali*.  Of  this  well-defined  group  there 
are  now  known  three  Tery  distinct  species,  viz.,  the  C.  maeulala, 
of  the  east  coast;  the  C  nucAa  lis,  vrhicn  frequents  the  northern  parts; 
and  the  C.  guttata,  of  the  north-weatem  provinces  of  Australia. 

Chlahydkra  guttata,  Gould. 

General  tint  of  the  upper  surface  and  wings  deep-bronnigh  black, 
with  a  spot  of  rich  buff  at  the  tip  of  each  feather,  those  of  the  head 
and  nape  being  very  small,  while  those  on  the  body  and  wings  are  of 
large  size,  accordant,  in  fact,  with  the  increased  size  of  the  feathers ; 
the  spots  on  the  tips  of  the  greater  wiug-coverts  are  not  so  round  as 
those  on  the  back  ;  the  primaries  are  very  pale  brown,  fading  into 
white  on  the  basal  portion  of  their  inner  webs,  which  is  yellow  on  the 
under  surface ;  their  shafts  straw-yellow ;  tail-feathers  pale  brown, 
with  buff  shafts  and  white  tips ;  throat-feathers  brown  at  the  base, 
with  an  arrowhead- shaped  mark  of  pale  buff  at  the  tip  of  each,  the 
buff  tips  becoming  much  larger  on  tne  chest ;  centre  of  the  abdomen 
pale  buffi  flaoks,  thighs,  and  under  tail-coverts  buff,  barred  with 
li^ht  brown ;  bill  black ;  gape  rich  yellow ;  feet  apparently  very  dark 
ohve. 

Total  length  ll^inches;  bill  \\;  wing  6  ;  tail  4i  ;  tarsi  l|. 

Bab.  North-western  Australia. 

Remark. — The  primaries  of  the  specimen  described  are  much  worn ; 
they  are  doubtless  tipped  with  white  in  fresh-moulted  specimens. 

June  10,  1862.— Professor  Busk,  F.R.S.,  in  the  Chair. 
On  boub  New  and  Rare  Birds  from  New  Guinea. 
By  Alfred  Russel  Wallace. 
The  birds  now  brought  before  the  Society  were  collected  by  my 
assistant,  Mr.  Allen,  on  his  last  voyage.     They  comprise  several  in- 
teresting species,  hitherto  only  known  by  specimens  in  the  French 
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or  Dutch  collections,  And  aow,  I  believe,  for  the  first  time  exhibited 
ia  England,  vii. ; — 

Natiterna  pygnuea,  Q.  &  G.  Remarkable  as  being  the  smalleBt 
of  the  Prittaei,  and  for  its  curioua,  rigid,  spined  tul. 

Tanytiptera  nympka,  G.  R.  Gray.  Thie  specimen  derides  the 
locality  of  this  interesting  and  beautifiil  bird  to  be  the  N.W.. penin- 
sula of  New  Gninea,  in  the  interior. 

Pellop*  Blainmllii,  Gam.  This  rare  bird  abo  inhabits  the  island 
of  Mjsol,  where  a  single  spedmen  was  obtuned  by  Herr  Rosenberg. 
Mine  came  from  the  N.W.  of  New  Gninea. 

Eupele»  eieruletcens,  Temm.  This  bird  and  the  last  seem  quite 
out  of  place  in  New  Guinea,  as  we  must  pass  orer  all  the  Moluccas 
and  Celebea  to  find  their  nearest  allies  m  Borneo,  Java,  and  Su- 

Ptilorhynehu*  bueeoidei,  Hiill. 

Hieroeoeeyx  leueolophtu,  Moll. 

Campephaffa  tnelai,  Miill. 

Besides  these,  adnit  specimens  of  the  fine  Talegalla  Curieri  were 
also  obtained,  and  Mr.  Allen's  collection  also  comprises  five  new 
spedes  of  great  interest — a  Pigeon,  a  Kingfisher,  a  Parrot,  and  two 
Fosseres,  of  which  the  descriptions  follow. 

1.  CORIPHILVS  ROBRONOTATUS. 

Above  dark  green ;  beneath  yellow  green ;  a  lai^  spot  on  the 
forehead,  sides  of  the  breast,  and  under  wing-coverts  bright  red ;  a 
spot  on  the  upper  tail-coverts  dull  red ;  ear-coverts  deep  blue ;  wings 
and  tail  as  in  C.  plaeentii.    Bill  and  cere  camuDc^red ;  feet  pale  red. 

Total  length  94  in. ;  wing  a,^  in. 

Allied  to  C.  ptaeenUt,  but  smaller,  and  wants  the  red  face  and 
blue  rump  which  distinguish  that  species,  as  well  as  the  yellow- 
tinged  crown,  which  is  replaced  by  a  red  spot. 

Bab.  Salwatty,  and  the  N.W.  extremity  of  New  Guinea.; 

2.  Halcyon  migrocvanea. 

Back,  and  sides  of  the  head  and  neck,  deep  black  ;  throat,  lower 
part  of  the  breast,  and  belly  white  ;  forehead  and  crown  deep  blue, 
margined  from  the  eyes  round  the  nape  with  lighter  blue ;  a  baud 
across  the  breast,  the  shoulders,  and  wing-coverts  deep  blue;  qnilli 
dusky  black,  mai^ned  with  blue  to  near  the  tips ;  middle  of  the 
back  narrowly  white,  shading  into  blue,  which  becomes  dark  on  the 
tail-coverts ;  tail  deep  blue,  inner  margins  of  the  feathers  and  be- 
neath black  ;  under  tail-coverts  black,  tipped  with  blue ;  sides  of  the 
breast  and  flanks  black  ;  under  wing-coverts  black,  with  a  white 
central  band.    Bill  black,  pale  in  the  centre  beneath ;  feet  black. 

Total  length  9  in. ;  wing  3|  in. 

The  young  bird  has  slightly  rufous  lores,  snd  the  pectoral  band 
rufous  mingled  with  black  and  blue. 

Hab.  N.W.  peninsula  of  New  Guinea. 

3.  ToDOFSis  Grayi. 

Beneath  bluish  white,  almost  white  on  the  throat ;  head  light- 
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greenish  blue,  the  centre  uf  the  crown  dusky  ;  a  black  spot  on  the 
ear-coTerts  extending  tovrards  the  nape ;  back  dusky,  the  feathers 
margined  with  greenish  blue ;  wings  dusky,  the  quiUs  margined 
with  rufous  olive,  shoulder-CDverts  margined  with  greenish  bine  ;  tail 
dusky  olive,  with  a  minute  whitish  spot  at  the  tips  of  the  feathers  ; 
thighs  mfouB-tipped.     Bill  black  ;  feet  dusky. 

Total  length  5{  in. ;  wing  2|  in. ;  bill  from  gape  ^  in. 

The  bill  in  this  species  is  nearly  as  broad  as  in  MaeharirhynekKt. 
I  have  named  this  interesting  bird  after  Mr.  George  Robert  Gray, 
who  has  described  the  other  species  of  this  genus  sent  home  by  me. 

Bab.  N.W.  peninsula  of  New  Guinea:  Moantuns  of  Sarong. 

4.  Gracula  pectoralis. 

Black,  the  feathers  broadly  margined  with  metallic  green  and 
purple ;  plumes  of  the  neck  and  breast  decomposed,  and  of  a  rich 
orange>buff  colour,  as  are  also  the  vent,  rump,  and  upper  tul-coverts ; 
on  the  nape  a  collar  of  whitish  buff  reaching  round  to  the  orange  of 
the  throat  J  under  tail-coTcrts  creom-wfaite,  dnged  with  orange  at 
the  base;  a  white  band  across  the  wings  towards  the  tips.  Iris 
yellow ;  bill  and  feet  pale  yellow. 

Total  length  10  in. ;  wing  5]  in. 

The  young  bird  has  the  oreast  and  belly  black,  uniformly  mar- 
gined with  light  orange. 

This  species  differs  from  the  rest  of  the  genus  in  having  neither 
wattles  nor  naked  skin  on  the  face,  but  in  general  structure  and  co- 
loration closely  resembles  the  other  species. 

Hab.  N.W.  peninsula  of  New  Guinea:  Sorong. 

5.  PtILONOPDB  BtTUERALtS. 

Very  near  P.  iorotau,  G.  R.  Gray,  but  a  little  larger,  and  at  once 
distinguished  by  the  violet-grey  patch  on  the  shoulder  having  its 
lower  naif  deep  purple ;  the  tail  abo  wants  the  grey  apical  band  of 
that  species,  which  is  replaced  by  a  subapical  narrow  one,  only  visi- 
ble on  the  lateral  feathers  and  beneath.  The  wing-coverts  are  all  of 
a  rich  violet  grey,  margined  with  green.  Chin  ashy ;  the  rest  as  in 
P.  iozoHut,  Bill  greenish,  tipped  with  bright  yellow,  base  above  red 
and  swollen ;  feet  purple-red. 

Total  length  8|  in. ;  wing  4^  in. 

Hab.  Salwatty,  and  the  adjacent  coast  of  New  Guinea. 

Descriptions  of  some  New  Genera  and  Species  of  Fishes 
OBTAINED  AT  Madeira.  By  James  Yate  Johnson,  Corr. 
Mem.  Z.  S. 

Order  MALACOPTERYGII  APODES,  Cuv. 

Sect.  Phankrohycteres,  Eaup. 

Fam.  MvRSNiDA. 

PsECDOHURAMA,  gen.  nov. 

Dorsal,  anal,  and  caudal  fins  united;  no  pectoral  fins;  gilt -open- 
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inn  Utend  ;  no  teeth  od  the  mesial  Une  of  the  palate ;  ia  the  jawe 
UDiserial  serrate  teeth,  having  a  tubercle  at  the  posterior  base. 

This  eeDus  differa  from  Muncna  in  having  no  teeth  on  the  mesial 
line,  aud  in  the  fonn  of  the  jaw-teeth. 

PSBU  DOM  TIRANA  HADEREN8IB,  Sp.  U. 

Bodf  annuUifbrm,  attenuating  backwards  from  the  nape,  which  u 
deep  and  mick.  Skin  soft,  thick,  scaleless.  Colour  a  yellowish 
brown,  darker  on  the  head  j  the  anterior  fourth  of  the  body  marked 
with  undnlating  hties,  or  narrow  bands,  of  deeper  browD,  which  are 
arranged  longitudinally  before  the  giU-openmM,  and  transversely 
behind  them,  the  change  of  direction  b«ng  gradual. 

The  head  is  gibbous  behind  the  small  eyes,  which  are  oval,  covered 
with  skin,  and  placed  over  the  middle  of  the  upper  jaw.  The  snout 
is  obtuse  and  rounded ;  the  throat  swollen.  The  posterior  nostrils 
are  small,  with  slightly  raised  borders,  and  are  placed  a 
little  in  front  of  the  vertical  through  the  middle  of  the 
eye.  The  anterior  nostrils  issue  in  free  tubes,  which  do 
not  quite  reach  to  the  tip  of  the  snout.  The  jaws  a 
of  moderate  length  and  subequal;  the  lips  moderately 
thick ;  the  inside  of  the  month  fuscous.  The  teeth  are 
nnisenal,  rather  stout,  pointed,  conico-compressed,  with 
serrate  edges,  and  a  tubercle  at  the  posterior  base.  They  are  slightly 
curved  backwards,  and  are  longer  in  front  than  behind.  In  the  upper 
jaw  there  are  about  1 6  1  in  the  lower  jaw  from  24  to  3-4.  No  teeth 
on  the  mesial  line  or  on  the  vomer.  Rictus  moderate.  No  barbel. 
Gill-openings  small,  round,  placed  at  the  sides  of  the  body  about  the 
middle  of  the  height.  No  pectorals  or  visible  lateral  line.  The  dorsal 
fin  commences  at  the  nape,  in  front  of  the  gill-openings,  and  is  con- 
tinuous with  the  caudal  and  the  anal  fins ;  it  is  higher  behind  than  in 
ftttnt.  The  vent  ia  in  the  hinder  half  of  the  body,  and  about  fl^th 
or  the  total  length  behind  the  middle.  The  anal  fin  commences 
within  a  short  distance  of  the  vent ;  it  is  very  low  in  front,  where  it 
is  cloaked  by  thick  skin,  and  where  there  is  a  furrow  at  each  side  of 
and  paraUel  with  its  base ;  further  behind,  there  are  two  parallel 
furrows.  The  tail  is  compressed,  the  fin  narrow  and  ronnded.  All 
the  fins  are  covered  with  a  thick  skin. 

Althongh  several  specimens  of  this  Eel  have  been  obtained  (some 
of  which  nave  been  sent  to  the  British  Museum),  it  must  still  be  con- 
sidered as  a  rare  fish.  In  colouring  it  resembles  Tkyrtoidea  umcolor, 
Kaup,  from  which  it  differs  generically  hi  the  uniserial  dentition. 

The  following  measurements  were  taken  from  a  specimen  having 
a  total  length  of  40}  inches,  with  a  depth,  near  the  gill-openings,  of 
3J  inches  :— 

Eictua 2^ 

Gill-openings,  distance  from  snout 5 

Vent,  distance  from  snout   22^ 

Dorsal  fin,  distance  from  snout  4^ 

In  another  specimen,  36|  inches  long,  the 'longer  aiis  of  the  eye 
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d  -j^  inch,  and  tfae  longest  teeth  were  Ina  than  ^th  of  an 
inch  in  length.    Hie  rictns  wa>  1^  inch  in  depth. 

Thyksoidka  atlantica,  8p.  n. 

Angnilliform,  compressed;  attenoate  both  ways  frora  middle  or 
bodj.  Skin  smooth,  scaleless,  white,  with  one  Avaky  oval  blotch  on 
one  nde  of  body,  and  two  or  three  each  btotchee  on  the  other  ude, 
unsym  metrically  placed.  The  longer  axis  of  these  blotches  is  from 
one-third  to  one-half  an  inch  across.  On  the  fins  near  the  posterior 
extremity  of  the  body  are  scTeral  similar  blotches. 

A  smgle  specimen  of  this  Eel  has  occurred,  the  dimennona  of 
which  are  embodied  in  this  description. 

Total  length  23  inches;  depth  l-j^-  inch,  taken  about  an  inch  in 
advance  of  the  vent. 

Head  compressed,  rising  behind  the  eyes ;  depth  through  head 
and  swollen  tnroat,  l-|^inch.  Eyes  covered  with  skin,  placed  a  little 
in  advance  of  the  middle  of  the  apper  jaw,  rather  less  than  one-fifth 
of  an  inch  in  diameter.  Hinder  nostnl-tnbes  shorter  than  anterior, 
placed  a  little  in  front  of  the  vertical  from  the  anterior  orbit  of  eye. 
Front  nostril-tnbes  reaching  a  little  beyond  lip.  Month  cleft  rather 
more  than  an  inch  deep.  Jaws  rather  slender,  somewhat  curved, 
and  not  capable  of  shutting  closely  on  account  of  the  length  of  the 
front  teeth  and  the  curvature  of  the  jaws.  Lower  jaw  a  little  longer 
than  the  upper,  without  a  barbel.  Teeth  in  both  jaws  slender, 
pointed,  somewhat  compressed,  curving  backwards.     In  the  upper 

{aw  there  are  two  rows  at  each  side,  those  of  the  inner  row  bemg 
onger,  A  row  of  seven  teeth  along  the  middle  of  the  palate.  The 
longest  teeth  in  the  jaw  are  rather  more  than  one-fifth  of  an  inch  in 
length.  In  the  lower  jaw  there  is  a  single  row  at  each  side ;  in  front 
there  appear  to  be  two  rows.  Gill-clefts  -^  inch  long,  narrow, 
placed  aboat  the  middle  of  the  sides,  a  little  posterior  to  commence- 
ment of  dorsal  fin,  and  2^  inches  from  snout.  The  doraal  fin  com- 
mences at  the  nape,  '2-^  inches  from  snout,  is  lower  in  front  than 
behind,  and  unites  with  the  caudal  fin,  like  the  anal  fin,  without  a 
break.  Vent  about  9  inches  from  tip  of  mandible,  in  anterior  half 
of  body.  Anal  fin  commences  near  vent,  and  is  very  low  at  first. 
All  the  fins  are  covered  with  skin  Uke  that  of  the  body. 

The  specimen  was  taken  in  the  sea  near  Madeira,  in  the  month  of 
June  1859,  and  has  been  deposited  in  the  British  Museum. 

Faro.  8YNAPHOBRANCHID.C. 

Synafhobranchus,  gen.  nov. 

Dorsal,  anal,  and  caudal  fins  united.  Pectoral  fins  present.  Gill- 
openiogs  in  close  prosimity  on  the  under  side  of  the  body,  baviog  a 
single  external  aperture,  with  an  internal  dividing  membrane. 
Branchiee  four.  A  row  of  acute  teeth  in  each  jaw,  with  an  external 
band  of  minute  teeth.  Teeth  on  the  vomer  and  on  the  mesial  line 
of  the  palate.     Scales  on  the  skin. 

This  genus  forms  the  type  of  a  new  family  of  Malacopterygian 
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Apodals,  which  differs  from  all  previously  established  families,  except 
the  Symbranekida,  in  haTine  the  gill-opeoings  cloK  together  on  the 
ventt«l  aspect ;  and  from  the  Symbranchidte  it  is  distinguished  bj 
the  preseace  of  fins.  Moreorer,  from  the  Muranidte  it  is  separated 
hy  tne  possession  of  pectoral  fins,  and  from  the  Congrida  by  the 
possession  of  scales  and  by  the  vent  being  before  the  commeacement 
of  the  dorsal  fin. 

Synapbobranchus  Kaupii,  sp.  n. 

AngoiUiform,  compressed,  attenuate  in  both  directions  from  the 
neighbourhood  of  the  vent ;  of  a  doU  brown  colonr,  darker  c 


belW.    The  skin  contains  small  oval  scales,  set  obliquely  and  at  right 
ani^s  to  each  other. 

The  head  is  subcompressed,  depressed,  and  flat  above ;  it  exhibits 
no  gibbosity,  nor  is  the  throat  swollen.  The  eye  is  covered  with  skin; 
it  is  of  moderate  size,  and  placed  at  the  side  of  the  head,  over  the 
middle  of  the  oral  cleft,  three  diameters  dibtant  from  the  tip  of  the 
snout.  The  posterior  nostril  is  in  front  of  the  eye  and  has  a  raised 
border.  The  anterior  nostril  has  a  short  tube,  which  does  not  qtiite 
reach  to  the  hp,  and  is  attached  in  front  to  the  snoat,  the  orifice  being 
directed  forwards.  Rictus  deep.  The  jaws  are  narrow,  pointed,  sub- 
equal,  and  without  barbels.  The  Ups  are  cartilaginous,  especially  the 
upper  lip,  which  forma  a  conical  snou^  projecting  much  beyond  the 
jaw.  There  are  teeth  in  both  jaws,  consisting  of  an  inner  row  of  short, 
slender,  conical,  pointed,  closely-set  teeth,  with  an  exterior  band  of 
scobinate  teeth,  which  become  reduced  to  a  single  row  in  front.  On 
the  vomer  is  a  group  of  from  nine  to  filleen  conical  teeth,  the  first  two 
or  three  of  which  are  short,  the  others  rather  longer  than  those  in 
the  jaw.  On  the  mesial  hne  of  the  palate  there  is  a  row  of  minute, 
sharp  teeth  curving  backwards ;  and  the  pharyngeals  are  armed  with 
Kobmate  bands  of  teeth.    The  inude  of  the  mouth  is  black,  as  well 


as  the  tongue,  which  is  small,  toothless,  and  1^  at  the  tip.  The 
gill-openings  are  side  by  side  on  the  ventral  aspect  of  the  body,  in 
advance  of  the  pectoral  fins ;  they  are  separated  by  a  membrane 
placed  inside  a  single  external  aperture.  The  dorsal  fin  commences 
behind  the  vent,  a  little  posterior  to  the  commencement  of  the  second 
third  of  the  total  length,  and  joins  the  caudal,  Uke  the  anal  fin, 
without  a  break.  It  is  higher  behind,  but  is  throughout  much  lower 
than  the  anal ;  the  greater  part  of  it  is  covered  with  a  scaly  skin,  as 
is  also  the  greater  part  of  the  anal  fin.  The  pectoral  fins  are  well 
developed,  pointed,  and  situate  a  little  behind  the  gill-openings, 
below  the  middle  of  the  height.  The  ventral  fins  are  wandng.  The 
vent  is  m  the  first  third  of  the  total  length.    The  anal  fin  commences 
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just  behind  the  rent ;  it  is  couBiderably  higher  about  the  middle  and 
behind  than  in  front.  The  caudal  ia  rounded.  The  lateral  line  is 
diadnctlj  marked ;  it  falls  gently  from  the  shoulder,  but  for  the 
greater  part  of  its  length  is  straight  along  the  middle  of  the  body. 
The  air-bladder  is  long,  being  more  than  one-third  of  the  length  of 
the  body.  The  food  found  in  the  stomachs  of  dissected  specimens 
consisted  of  the  remuns  of  fishes  and  crustaceans.  The  peritoneal 
lining  is  of  a  dark  blue  colour. 

Dedicated  to  Dr.  Kaup  of  Darmstadt,  who  has  well  studied  this 
order  of  fishes.    Specimens  have  been  sent  to  the  British  Museum. 

The  following  figures  give  the  dimensions  in  inches  of  one  of  the 
larger  eiamples : — 

Totallength ....    32 

Depth  in  the  neighboarhood  of  the  vent    3 

Thickness 1 A 

Distance  from  snout  to  pectoral 4j 

from  snout  to  vertical  of  vent 9i 

from  snout  to  vertical  of  commencement  of  dorsal    1 1 J 

Eye,  diameter,  nearly j 

Kctus,  depth  2^ 

,  width  at  back ^ 

Length  of  bone  of  upper  jaw 2-^ 

of  gill-openings 

of  pectoral 

Width  of  base  of  pectoral,  nearly   

Length  of  rays  at  middle  of  anal |J 

of  rays  of  caudal f^ 

Order  ANACANTHINl,  Mall. 

Fam.  6adid£. 

Lamonkma,  Giinther,  MS, 

The  genns  Ltemonema,  established  by  Dr.  A.  Gfinther  on  a  Me- 
diterranean fish  hitherto  assigned  to  Phycia,  is  distinguished  from 
the  latter  genus  by  the  shortness  of  the  base  of  the  first  dorsal  fin, 
and  by  the  rounded  outline  of  the  patch  of  vomerine  teeth.  A  full 
diagnosis  of  the  genus  will  appear  in  the  forthcoming  fourth  volume 
of  the  '  Catalogue  of  Fishes  in  the  British  Museum.'  A  second 
species  of  the  genus  having  occurred,  I  proceed  to  describe  it. 

Lahonema  robuhtdh,  sp.  n. 

1st  D.  5.  2ndD.  50,  51.  A.  48.  V.  1.  P.  28.  C.  16. 
M.  B.  7.     Scales  of  lateral  line  about  126. 

Body  PAycts-like,  thick  before,  much  compressed  behind,  of  a 
dull-brown  colour ;  the  rays  of  the  dorsal,  anal,  and  pectoral  fins 
being  of  a  dull  purplish-red.  The  scales  are  very  small ;  between 
the  base  of  the  first  dorsal  fin  and  the  lateral  line  fifteen  rows  of 
scales  may  be  counted.  The  length  of  the  head  is  eqaal  to  the  height 
of  the  body  under  the  first  dorsal  fin,  and,  compared  with  the  total 
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length  of  the  fish,  ia  as  1  to  4.  It  is  depressed,  unarmed,  flat  between 
the  eyes,  with  a  longitadinal  depreasioD  at  the  nape ;  the  anout  short 
and  rounded  ;  the  cheeks  convex  and  scaly.  The  ronnd  ^e  la  placed 
high  np,  30  as  to  take  part  in  the  profile;  it  is  contained  four  times 
on  the  head,  aod  is  distant  one  aod  one-third  of  its  diameter  from 
the  tip  of  the  snout ;  the  space  between  the  eyes  is  equal  to  one 
diameter.  The  nostrils  are  rather  small ;  at  the  posterior  edge  of 
the  anterior  one  there  b  a  strap-shaped  skinny  appendage.  The 
month  is  wide,  and  when  open  the  jaws  form  a  broad  oval ;  ita  ante- 
rior, as  well  as  the  tongue,  is  of  a  pale-grey  colour.  The  upper 
border  of  the  mouth  is  formed  by  the  preraa»illary  j  the  maxillary 
is  broad  below,  and  reaches  back  to  the  vertical  from  the  middle  of 
the  eye ;  the  skin  covering  it  is  colourless,  for  when  the  mouth  is 
dosed  it  slides  underneath  the  skin  covering  the  posterior  bones. 
The  under  jaw  closes  inside  the  upper  one.  There  are  scobinate 
bands  of  conical  teeth  in  both  jaws,  those  of  the  outer  rows  being 
rather  larger.  The  band  of  the  upper  jaw  is  broader  in  front  than 
the  band  of  the  lower  jaw,  but  it  narrows  behind.  There  is  a  small 
round  patch  of  similar  teeth  on  the  vomer,  and  also  patches  on  the 
pharyngeals ;  bat  the  palatines  and  the  tongue  are  unarmed.  The 
tongue  is  thick,  broad,  and  pointed. 

The  ^1-openiuga  are  large.  The  edges  of  the  opercle  and  pre- 
operde  are  rounded ;  and  the  edge  of  the  latter  is  distinctly  visible, 
not  concealed  by  the  skin.  The  chin  carries  a  barbel.  The  first  dorsal 
fin  is  short,  having  only  five  rays,  of  which  the  first  is  elongate,  its 
upper  part  being  setaceous;  the  length  of  this  ray  to  the  total 
length  of  the  body  is  as  1  to  .'>}.  The  interval  between  the  two 
doreal  fins  is  short.  The  second  dorsal  fin  has  its  base  about  1 6  times 
the  length  of  the  base  of  the  first,  and  its  highest  portion  is  less  than 
half  the  length  of  the  first  ray  of  the  first  dorsal ;  it  falls  about  the 
middle,  and  then  rises  again,  its  termination  being  prolonged  and 
pointed.  The  specimen  has  been  wounded  in  the  back  during  its 
life,  and,  thongn  the  wound  has  healed,  a  few  (but  probably  not 
more  than  two  or  three)  of  the  rays  have  been  carried  away.  The 
remaining  rays  are  forty-eight  in  number.  None  of  the  dorsal  or 
anal  fins  are  fleshy,  neither  are  there  any  scales  upon  them.  The 
pectoral  fins  are  inserted  a  little  in  front  of  the  first  dorsal,  and 
rather  above  the  middle  of  the  height ;  their  apices  are  painted,  and 
they  are  of  moderate  length,  reaching  back  beyond  the  commence- 
ment of  the  anal  fin.   The  jugular  ventral  fins  are  forked,  the  longer 


division  becoming  filiform  and  reaching  back  considerably  beyond 
the  commencement  of  the  anal  fin,  and  a  little  bevond  the  tips  of 
the  pectoral  fins.    These  fins  are  longer  thao  the  head,  and,  compared 


with  the  total  length  of  the  fish,  the;)'  are  as  1  to  ^.  The  difference 
between  the  lengths  of  the  two  divisions  of  the  ray  is  to  the  length 
of  the  longer  as  1  to  4j.  The  vent  is  surrouDded  by  a  black  ring, 
and  is  placed  under  the  fourth  ray  of  the  second  dorsal  fin.  The 
«nal  fin  commences  under  the  seventh  or  eighth  ray  of  the  second 
dorsal  fin.  It  is  highest  in  front ;  at  the  middle  it  falls  in,  and  then 
ends  a  abort  distance  in  front  of  the  second  dorsal  vrith  an  acute 
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prolongation.  The  caudal  fin  ia  tnincate,  and  rather  more  than  a 
ninth  of  the  total  leDg;th.  The  tail  is  tnoch  compressed  and  atte- 
nuate. The  lateral  Ibe  is  a  groove  that  forks  above  the  opercle. 
After  the  junction  of  the  divirions  it  rises  a  little,  and  then  falls  gra- 
dually ;  but  under  the  anterior  portion  of  the  second  dorsal  fin  there 
is  a  rapid  descent,  after  which  it  is  straight  along  the  tail. 

The  single  example  on  which  this  species  has  been  fonnded  was 
taken  near  Madeira,  in  the  month  of  March,  and  is  now  in  the 
British  Museum.  Its  dimeuBions,  expressed  in  inches,  are  given  in 
the  following  table  : — 

Total  length .,    144 

Height  under  first  dorsal 3j 

Thickness  near  base  of  pectorals 2 

Head 3^ 

Eye,  diameter X 

Mouth,  width  from  side  to  side l-^ 

Barbel,  length ^1 

First  dorsal  fin,  distance  from  snout 3^ 

,  length  of  first  ray   2^ 

,  length  of  second  ray   1  ^ 

.  — ,  length  of  last  ray    ^ 

___ J  base  of  fin   ^ 

Second  dorsal,  distance  from  first  dorsal    A 

,  length  of  base 8J 

~—~~ ,  height  in  front 1^ 

Pectorals,  distance  from  snout     4 

,  length 2^0- 

,  width  of  base ^ 

Ventrals,  distance  from  tip  of  mandible,  mouth  open    2^q 

,  length 4 

Anal,  distance  from  tip  of  mandible,  raouth  open  . .      6| 

,  height  in  front  |I 

Caudal,  length \\ 

Tail,  height  behind  second  dorsal  -^ 

Order  ACANTHOPTERYGII,  Cuv. 

Pam.  Trichiuridx. 

NssiARCHtis,  gen.  nov. 

Bodv  elongate,  covered  with  small  scales.    Cleft  of  mouth  deep. 

Several  strong  t«eth  in  the  jaws ;  none  on  the  palatine  bones  or  the 

vomer.    First  dorsal  not  extending  to  the  second.    No  finlets  behind 

either  the  dorsal  or  anal  fiu.     Perfect  thoracic  ventral  fins  present. 

Caudal  fin  well  developed.    A  dasxer-shaped  spine  behind  the  vent. 

No  keel  on  the  tail.    One  latcndliue.    Seven  branchiostegal  rays. 

An  air-bladder.     Pyloric  c«cft  in  moderate  number. 

This  genus  may  be  entered  in  the  Synopsis  of  Trichiuroid  genera, 
given  in  the  Cat.  of  the  Brit.  Mus.  Collection,  thus  :— 

"  Ventrals  present :  a  da§^r-shaped  spine  behind  the  vent." 
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■  Nbsiabcbvb  nasvto^  q>.  b, 

lstD.20.  2ndD.2.21.  A.  22.  P.  13.  V.  1.4.  C.va.8+7. 
m    M.  B.  7. 

Iliis  fiah  kM  TOOok  of  the  extenwl  upect  of  Thyrtitet  Pmmetheiu, 
The  body  is  rerf  elongate,  compreieed,  covered  with  ■mall,  il«eiduaii% 
(peloid  scales,  which  are  elegWly  roarked  with  eanMntrie  wtnm  i 
tikB  height  of  the  hod;^,  compared  with  the  total  Uagth,  u  aa  1  to 
13.  The  head  is  scaly  in  «*eiy  part,  hot  uaarmcd  i  it  u  eaoipraaaed, 
and  the  cheeks  are  flat.  Theie  is  a  broad  groove  between  the  eyca 
and  on  the  inout,  aa  in  Aphanoput.  The  leagth  of  the  head,  com- 
pared with  the  total  length,  is  as  1  to  4|.  The  ronnd  eye  is  plaoe4 
at  the  aide  of  the  head,  and  does  not  quite  reach  to  the  outlina  t  it 
U  ooDtained  9i  tisHs  in  tha  head,  ia  rather  more  than  a  diameter 
diatuit  from  the  Dth«r  eye,  and  eai^  ia  distant  abont  4-}  diametwa 
from  the  dp  of  the  aoout.  The  manbers  of  each  pair  of  nostrils  an 
distant  from  eark  other,  aad  Hie  hinder  one  ia  a  small  oblique  alit. 
The  bones  of  the  sedy  an««le  and  aubopwcle  are  thin  and  radiato- 
striftte  i  the  boidn  of  toe  fimner  has  an  angular  projection.  Tht 
giU-openings  are  wide.  The  iaoat  is  long,  and  is  terminated  by  a 
urge  conical  eartilaginoos  proceie,  wbidi  projects  much  b^oad  tka 
jaw.  The  mandible  has  a  similar  k«it  longer  cartilagiDOBa  procew. 
These  processes  {soine  rudiments  of  which  may  be  seen  in  Aphtmo- 
pnu)  bestow  on  the  head  somewhat  of  tke  wpearance  of  Spkyrmua 
mdgmru.  The  lietus  is  lai^.  The  itj^»er  border  of  the  month  ia 
formed  entirely  of  the  premazillaTT,  which  is  broad  above  and  narrow 
below.  The  scaly  maxillary,  which  ties  exposed  behind,  and  ia  broad 
below  and  narrow  above,  does  not  quite  reaeh  back  to  the  vertical 
Irom  the  middle  of  the  eye.  The  mandibular  beoes  project  a  little 
beyond  those  of  the  upper  iaw. 

The  dentitioD  bears  much  resemblance  to  that  of  ApKmnomu.  In 
each  jaw  there  is  a  single  series  of  moderately  strong  teem,  which 
are  pointed,  oompreeee^  and  subtriangular ;  those  of  the  loww  jaw 
are  abont  thirteen  in  number  on  each  side,  and  are  rather  larger  than 
those  of  the  upper  jaw,  where  there  are  also  thirteen  on  each  eid^ 
in  addition  to  three  pairs  of  considerably  larger  teeth,  which  stand  a 
little  within  the  line  of  the  others,  near  the  fore  end  of  the  iaw. 
These  teeth  mcrease  ia  size  badcwards,  the  last  pair  being  about 
four-tenths  of  an  inch  long. 

All  these  are  pointed  and  compressed,  and  have  a  dight  double 
curvature.  The  three  pairs  stana  o{qMMite  the  second,  third,  and 
fourth  pairs  of  teeth  on  the  lower  jaw.  There  are  no  teeth  on  the 
palatine  bones  or  on  the  vomer.  The  tongue  is  smooth,  narrow, 
and  black  Uke  the  pharynx  and  the  inside  of  the  gill-coven. 

The  first  dorsal  fin  commences  at  the  nape  in  front  of  the  root  of 
the  pectoral  fins.  It  rises  from  a  groove,  is  nutderately  high,  and 
its  spines  are  weak,  distant,  and  grooved,  but  not  tnberculated.  It 
is  rather  higher  behind  than  in  front,  and  there  is  an  interval  equal 
to  about  one-fifth  of  the  length  of  the  head  between  it  and  the  second 
dorsal,  which  is  high  in  front,  where  it  is  aubtiiangular.  The  fourth 
and  fifth  rays  are  the  longest.    The  last  four  or  fire  rays  are  short 
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and  much  bnncliecl,  the  last  raj  being  elongated  *.    The  anal  fin  is 

E receded  hj  a  stout  broad  two-edged  spine,  umilar  to  that  possessed 
y  Jphanopua.  This  fin  is  opposite  and  similar  in  shape  to  the 
second  do»al.  The  first  my  is  weak,  bat  appears  to  be  a  nmple 
spine ;  and  the  last  ny  is  somewhat  prolonged.  The  pectoral  fins 
are  ptnnted,  and  inserted  below  the  middle  of  the  height.  The  ven- 
tral fins  are  thoracic,  being  placed  close  together  a  little  behind  the 
pectoral  fins ;  they  are  small,  being  only  equal  to  one-eleventh  of  the 
Dead,  but  consist  of  a  spine,  which  is  stout  below  and  slender  above^ 
and  four  soft  rays  connected  by  membrane.  The  ny  next  to  the 
spine  is  the  longest.  The  caudal  fin  is  well  developed  and  deeply 
cleft  1  its  rays  are  very  broad  below. 

The  unarmed  lateral  line  falls  gently  from  the  shoulder  to  the 
middle  of  the  body,  whence  it  is  horizontal  to  the  caudal  fin.  The 
tail  haa  no  keel,  and  is  not  depressed  behind  the  second  dorsal. 
There  is  no  barbel  nor  any  prominent  papilla  near  the  vent. 

The  body  of  the  fish  is  uniformly  l^ia-colonred,  with  black  fins ; 
its  skin,  when  the  scales  have  been  removed,  is  black. 

The  peritoneum  is  black ;  the  stomach  long  and  simple ;  the  in- 
testinal tube  straight.  There  are  about  eight  pyloric  ceca,  and  a 
long  narrow  air-bladder  with  thin  walls. 

Only  a  single  specimen  baa  occurred,  and  this  was  taken  in  the 
month  of  April  last.  It  had  a  length  of  36f  inches,  a  height  at  the 
ventral  fins  of  2-^  inches,  and  a  thickness  at  the  same  place  of 
I^inch.  Decidedly  Trichiuroid  as  it  is,  it  differs  from  all  the  genera 
of  that  family  hitherto  known,  and  a  new  genus  must  be  established 
for  its  reception.  From  ApAattoput,  with  which  it  agrees  in  having 
a  dagKer-shaped  spine  behind  the  vent.  It  differs  in  being  possesaed 
of  B^es  and  ventral  fins ;  from  Lepidop\u  it  is  distioguished  by 
having  two  dorsals  and  scales,  and  by  the  absence  of  teeth  from  the 
palatine  bones ;  from  Trichiunu  by  having  two  dorsal  fins,  a  well- 
developed  caudal  fin,  and  many-rayed  ventral  fins  ;  from  Epinnula 
by  having  a  single  lateral  line,  and  by  the  separation  of  the  dorsal 
fins  ;  from  Thyrtitet  by  having  no  teeth  on  the  palatine  bones,  and 
by  the  separation  of  the  dorsal  fins ;  from  Dicrotu*  in  having  scales 
and  many-rayed  ventrals ;  and  from  Gempiflui  by  the  presence  of 
scales  ana  the  absence  of  finlets.  Moreover  in  the  two  known  species 
of  the  last-named  genus  each  ventral  fin  is  represented  by  a  spine. 
From  the  SpkyrenidtK,  it  may  be  mentioned  in  passing,  it  difiers  by 
the  ventral  fins  bemg  thoradc,  and  by  the  proximity  of  the  dorsal  fins. 

The  following  are  the  dimensions  in  inches  of  the  principal  parts 
of  the  specimen,  which  has  been  added  to  the  collection  of  fishes  at 
the  British  Museum : — 

Length  of  head    7^^ 

Eyes,  diameter ^^ 

,  distance  apart    X 

,  distance  from  tip  of  snout 4  J 

*  The  membrane  connecting  the  lul  four  or  five  rap  of  the  «econd  dortil  and 
the  last  five  or  aii  ivjit  of  the  anal  fin  a  much  torn  in  the  ipedmen.  In  an  older 
Gab  tbcf  might  pouibly  form  detached  Gnlett.  the  Btructure  of  the  raja  bearing 
much  resemblance  to  tbote  of  the  finleU  poueaied  b;  lome  Tcicbiuroid  genen. 
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Upper  jaw  bones,  lengtb 

Fwst  dona],  distance  from  tip  of  snont  . , 

■  ■        ,  lenKth  of  base 

,  bignest  spines 

,  interval  between  first  and  second  dorsal     1^ 

Second  dorsal,  length  of  base 6 

■         ,  length  of  fourth  and  fifth  rajs    ....      2^ 

Pectorals,  length 3 

,  width  of  base i 

,  distance  from  mont   7i 

Tentrals,  length  fn 

Vent,  distance  of  its  vertical  from  tip  of  mandible  24 

,  distance  from  anal 1 

Spine  before  anal,  length -X 

Candftl,  length  of  external  rays 5^ 

Fam.  ScoMHRiDis. 

ScHBDOPHILrS  ELONQATue,  sp.  u. 

D.39.   A.^.     P.  21.    V.|.    C.  iii.  9+7.  IT,    M.  B.  7, 

Uniformly  purplish  black,  somewhat  paler  on  the  belly.  The 
bodr  is  elliptico-oblong  and  mnch  compressed,  the  beieht,  compared 
with  the  total  length,  being  as  1  to  4|,  and  the  length  of  the  head 
to  the  total  length  aa  1  to  5. 

The  head  is  scaleless  above,  gelatinous,  punctate,  and  arched. 
The  snout  is  abbreviate  and  abrupt,  but  does  not  form  a  quadrant 
with  the  head,  aa  is  the  case  in  S.  Berthelotii.  The  opercle  and  sub- 
opercle  Me  scaiy  and  striate,  the  strite  ending  at  the  margin  in  mi- 
nute teetb.  The  preopercle  is  scaleless,  the  border  being  striate, 
and  the  striee  projecting  as  blunt  teeth*.  The  eye  is  round,  its 
centre  is  placed  about  the  middle  of  the  height,  and  it  is  surrounded 
by  radiatmg  grooves ;  it  is  contained  five  times  In  the  head ;  the 
apace  between  it  and  the  tip  of  the  snont  is  equal  to  a  diameter  and 
■  half.  The  mouth  is  of  moderate  use,  and  the  jaws  are  equal ; 
each  is  set  with  a  single  series  of  small  sharp  teeth.  There  are  no 
teeth  on  the  palatines  or  the  vomer.  The  tongue  is  broad,  smooth, 
and  white. 

The  long  scaly  dorsal  fin  commences  behind  the  root  of  the  pec- 
toral fin ;  it  is  low  in  front,  highest  at  the  middle,  and  has  an  angular 
termination.  The  spinous  rays  are  not  to  be  distinguished  from  the 
others.  The  pectoral  fins  are  pointed,  and  have  broad  roots  ;  they 
are  inserted  below  the  middle  of  the  height,  and  their  fourth  and 
fiitb  rays  are  the  longest ;  they  scarcely  reatdi  more  than  halfway 
to  the  vent.  The  pomted  ventral  fins  are  inserted  near  together, 
just  under  the  posterior  angle  of  the  root  of  the  pectoral  fins.  The 
second  soft  ray  is  the  longest ;  this  fin  does  not  reach  halfway  to 
the  vent.  The  scaly  anal  fin  is  high  in  front  and  pointed  behind ; 
it  terminates  oppoute,  or  perhaps  a  Uttle  behutd,  the  termination  of 

*  Iq  detcribiDg  S.  Btrlhehlii  (Icbth.  Ctaanenne,  p.  ib),  M.  Tsleocieaiiei  ajt 
Oat  the  opetde,  noboperele,  and  ioteropercle  tit  out  icaly,  whereu  all  the  opw- 
enlar  pieca  ue  moat  cenainJ;  ictlj. 
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the  dOMJ ;  its  b>M  u  aboat  half  ks  long  ta  that  of  the  dorsal  Gn. 
The  ciodal  fin  i>  deeply  etnarginate ;  its  membrane  has  Kales  upon 
it  between  the  raya. 

The  lateral  line  nan  slightly  on  the  shoulder,  then  descends 
gentW  to  the  middle  of  the  height,  and  from  a  little  behind  the 
middle  of  the  tot«l  length  it  is  horiiontal.  The  scalea  are  very  small, 
cycloid,  and  coBcentrwaUy  striate ;  those  of  the  lateral  line  sre  aboat 
160  in  number. 

The  single  individual  from  which  these  charaeters  hare  been  drswo 
Dp,  though  bearing  omBiderable  resemLlance  to  S.  Serthelotii  (which 
occasionidly  occurs  at  Madeira),  is  sufficiently  distinct  from  that  and 
other  known  members  of  the  genus  to  warrant  the  definition  of  a 
new  species.  From  S.  BertAelotU  it  is  easily  distinguished  by  the 
smaller  scales,  the  longer  body  (height  to  length  aa  1  to  4^,  instead 
of  1  to  3),  the  shorter  head  (bMd  to  length  as  1  toS.insteadof  1  ta4), 
the  longer  snout  (equal  to  1^  diam.  of  the  eye,  whereas  m  S.  Berths- 
totii  it  is  less  than  one  diameter  of  the  eye),  by  the  shorter  pectoral 
and  Tentral  fins  only  reaching  about  halfway  to  the  Tent  (whereas  in 
S.  Berthtlotii  they  extend  backwards  as  far  as  the  vent),  and  by  the 
commencement  of  the  dorsal  fin  being  placed  behmd  the  root  of  the 
pectorals,  whereas  in  S.  Serlkelotii  that  fin  commences  considerably 
in  front  of  that  point.  A  thick  purple  fluid  esnded  from  the  vent  <M 
the  dead  fish ;  and  the  same  thing  has  occurred  in  the  case  of  all  the 
specimens  of  S.  BerthelotU  that  have  occurred.  The  fishermen  give 
to  both  these  species  the  name  of  "  Praga," 

The  total  length  of  die  specimen  (which  was  IsJcen  in  the  month 
of  April  last)  is  14^  inches  t  the  height  between  the  ventrals  and 
&/t  vent  is  3^  inches,  and  its  thickness  thereabouts  is  -f^  inch. 
The  dimensioni  of  the  principal  parts  are  expressed  in  inches  in  the 
following  table : — 

Length  of  bead 2A 

Diameter  of  eyC)  rsither  more  thaa  4 

Dorsal,  length  of  biwe  U 

•■-  ■■,  hei^t  at  middle 1 

■  '  ■'•  ■,  distance  ttma  snout. , Sf 

Pectorals,  length \\ 

,  breadth  of  base    

-,  distance  from  snont 

Ventrals,  length 

Vant,  diitanoe  of  its  vertical  from  snont 

— — ,  distance  from  anal   } 

Anal,  length  of  baae t^ 

-^ — ,  height  in  front -^ 

Caudal,  length  of  hingest  rays  . , 2^- 

Fam.  Triqlida. 

SiTARCHXS,  gen.  noT. 

Head  i&d  body  compressed ;  no  transverse  groove  at  the  ocdput ; 

vertex  without  spines;  preopercnlum  armed;  body  covered  with 

oydoid  scales;  without  sKinny  appendages.    One  dorsal  Gn,  divided 

by  a  notch  into  a  spinous  and  a  son  portioo.  No  pectoral  appendi^;es. 
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TQIifinm  tMth  in  Umjbws,  on  tbcTomer,  and  on  the  MlBtnie  bonn. 
Lateral  line  a  brosd  icalekn  grooTe.  Six  or  wren  bnuichioetegal 
nja.    Pyloric  appendages  in  small  number.    No  air-bladder. 

It  will  be  obseired  that  thb  new  geniu  is  clowly  related  to  Stbtut«* 
and  Seorpana,  but  more  nearly  to  the  former  than  to  the  Utter. 
From  both  it  is  distingnished  by  the  cydoid  scalei,  the  acaleless 
lateral  line,  and  the  absence  of  spines  from  the  vertex.  The  single 
individual  on  which  it  has  been  founded  was  taken  in  the  month  of 
December  1861,  and  is  now  in  the  Biitish  Mnsenm.     It  was  at  fiivt 


BSngned  to  the  genus  Sebatlet,  but  was  at  once  discriminated  fnun 
•U  toe  species  of  that  genus  previoasly  taken  at  Madeira.  With  these 
■pedes  I  shall  compare  it  throughout  my  description,  with  the  view 


!  species  of  that  genus  previoosly  taken  at  Madeira.    With  these 
.-  s  I  shall  compare  it  throughout  my  description,  with  the  view 
of  aiding  other  observers  in  identifying  spedmens,  if  ther  ehonld  occur, 

Setarcbes  GGntheri,  sp.  n. 

D.  lli.    A.|.    P.  22.    V.  i.    Civ.  7+7.  iT. 

The  height,  compared  with  the  total  length,  is  as  1  to  4.  The 
head  is  lai^,  being  contained  in  the  length  only  2}  times.  It  is 
scaleless,  and  without  prominent  spines  on  the  vertex ;  the  bones  are 
caveraotts ;  (he  space  between  the  eyes  is  flat  and  marked  by  several 
low  ridges.  At  tne  back  of  the  head  are  two  broad  flat  spines  point- 
ing backwards. 

The  ^e  is  conltuned  5^  times  in  the  head,  and  is  distant  trom  the 
tip  of  the  scaleless  snout  about  a  diameter  and  a  half.  The  space  be- 
tween the  eyes  is  considerably  more  than  equal  to  the  diameter,  and  s 
to  the  length  of  the  head  as  1  to  4^.  There  are  no  spines  above  the 
postero-superior  part  of  the  orbit.  The  snont  is  rounded  and  tran- 
cate ;  its  length  is  equal  to  one-third  of  the  length  of  the  head, 
Hiere  is  a  skinny  appendage  at  the  posterior  mai^pn  of  the  anterior 
nostril.  The  opercle  is  scaly,  and  u  crossed  by  two  strong  crests 
terminating  in  long  spines,  which  reach  up  to  its  edge ;  the  higher 
of  these  spines  is  to  the  length  of  the  head  as  to  1  to  7^.  At  the 
border  of  the  scaly  preoperde  there  are  five  spines,  pointing  back- 
mtrds,  of  which  the  three  highest  are  long,  narrow,  and  parallel,  the 
middle  one  of  the  three  being  equal  in  length  to  the  larger  of  the 
opercular  spines :  these  five  spines  occupy  the  position  of  those  of 
athartet  daetyloplertu. 

The  month  is  moderatdy  lai^.  The  maxillary  is  broad  bdow,  is 
vertically  truncate,  and  reaches  back  to  the  posterior  margin  of  the 
eye.  The  under  jaw  is  a  trifle  longer  than  the  upper,  which  is  notched 
in  (root.  Both  jaws,  the  palatines,  and  the  vomer  are  set  with  bands 
of  villiform  teeth.  The  tongue  is  free  near  the  apex,  is  veiy  thick, 
sod  has  a  thin  spatnliform  projection  in  front  similar  to  that  seen  in 
front  of  the  tongue  of  8.  Evilii,  which,  however,  does  not  reach  so 
ftr  forward  as  in  the  case  of  the  present  spedes.  The  tongue  and 
pharynx  are  black.  The  branchiostegal  membrane,  when  the  mouth 
IS  dosed,  is  almost  concealed  by  the  opercular  pieces  and  the  very 
broad  mandibular  bones. 

The  dorsal  fin  is  long,  commendng  before  the  root  of  the  pectoral ; 
its  spines  are  stout,  and  the  soft  poliion  rounded.  The  uial  fin  is 
short,  and  tenniuates  opposite  the  termination  of  the  doreal  fin ;  its 
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third  tpine  is  the  longest,  and  ia  to  the  length  of  the  head 
bat  it  IB  shorter  than  the  first  three  soft  rays.     The  pec 
broad  and  long,  reaching  back  to  the  commeacement  of  tl 
its  length  being  to  the  total  length  as  1  to  31-.     The  firs 
the  last  five  rays  are  simple,   the  others  branched.     T 
eleventh,  and  twelfth  rajs  are  the  longest,  and  the  last  raj 
shortest.    None  of  them  project  beyond  the  membrane.    71) 
fins  are  placed  together  under  the  roots  of  the  pectoral  fins ; 
pointed,  and  extend  over  rather  more  than  half  the  distance  L 
their  roots  and  the  commencement  of  the  anal  fin.  The  apine  is 
the  tffo  first  soft  rays  longer  than  the  others.    The  caudal 
truncate,  and  is  scaly  only  at  the  base.     The  vent  ia  far  back, 
under  the  base  of  the  twemh  dorsal  spine. 

The  scales  are  very  small,  and  cycloid,  offering  no  roughness  to 
finger  when  drawn  from  tail  to  head.   The  broad  aod  Gc^eless  late, 
line  descends  gently  from  the  shoulder  to  the  tail,  where  it  is  straighi 
its  membrane  has  thirty  divisions,  but  the  rows  of  scales  that  abul 
upon  it  are  about  eighty-Nz  in  number. 

The  ceecal  stomach  was  found  to  be  of  moderate  length,  and  there 
were  only  two  pyloric  cKca.  The  intestine  was  long,  having  one 
convolution.  No  air-bladder  was  observed.  Its  colour  was  a  umform 
pinky  red,  minutely  dotted  with  black. 

In  consequence  of  the  anterior  part  of  the  dorsal  fin  having  been 
miured,  the  comparative  len^h  of  the  spines  could  not  be  ascertained. 
Tie  number  of  the  bnnchiostegal  rays  on  one  side  is  sis,  on  the 
other  seven. 

From  8tba»te»  daelyhptenu,  8.  Kuhlii,  and  S.  madereniit,  the 
only  three  Madeiran  species  of  that  genus  hitherto  known,  it  is  well 
distingoisbed  by  the  flatness  of  the  bead  between  the  eyes,  by  the 
absence  of  prominent  spines  from  the  vertex,  by  the  third  (not  the 
second)  anal  spine  being  the  longest,  by  the  broad  membranous  lateral 
line,  and  by  the  cycloid  scales.  From  the  first-named  species  it  is 
Aulher  distinguished  by  the  soft  rays  of  the  dorsal  fin  being  nine  in 
number,  in  place  of  twelve  ;  and  from  the  two  latter  species  by  the 
hladt  pharynx.  "With  Sebattei  fili/er,  Val.  (Ich.  Can.  p.  21,  pi.  2. 
fi^.  2),  this  fish  agrees  in  having  scales  with  simple  borders  j  but  it 
.  differs  (in  addition  to  the  characters  by  which  the  genus  Setarehet 
is  separated  from  the  genus  Sebasteg)  in  the  number  of  the  rays  of 
the  pectoral  fin  (22  in  place  of  16),  in  having,  not  all,  but  only  the 
two  first  and  the  last  five  rays  of  that  fin  simple,  in  possessing  five 
in  place  of  four  preopercular  spines,  and  in  the  smaller  scales  (86 
in  place  of  62  along  the  lateral  line). 

Dedicated  to  my  friend  Dr.  A.  GUnther,  the  well-known  idithyo- 
lodst,  to  whom  I  am  indebted  for  much  valuable  instruction. 

The  foUowmg  are  the  dimensions  in  inches  of  the  principal  parts 
of  the  specimen,  which  is  now  in  the  British  Museum : — 

Total  length 9 

Height   2i 

Length  of  head 3^^ 

of  second  preo^rcular  spine Ji 

Diameter  of  eye |^ 
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Length  of  maziDarT lA 

of  baae  of  donal  fin 3^ 

of  pectoral  fin   24 

of  base  of  pectoral  fin   4 

of Teatnlfin ij 

of  bue  of  taui  fin I 

of  third  anal  spine |f 

of  candal  fin 1^ 

Distance  of  vertical  of  vent  from  snont. , 5^ 

Fam.  Pbrcidx. 

PRI ACANTHUS  INSTTLAKUH,  Sp.  n. 

D.  10. 15.    A.  3. 15.     Scales  of  lateral  line,  about  76. 

This  species  has  a  close  resemblance  to  P.  macrophthalmus,  from 
which,  however,  the  following  differences  distinguish  it; — 1.  The 
height  of  the  body  to  the  total  length  is  as  1  to  3|,  not  aa  1  to  2|. 
2,  The  diameter  of  the  eye  is  to  the  length  of  the  nead  aa  1  to  3^, 
not  as  1  to  2|.  3.  The  number  of  soft  rays  in  the  dorsal  fin  is  1 5, 
not  13  or  14.  4.  •The  length  of  the  second  dorsal  spine  is  to  the 
but  as  1  to  2,  not  as  1  to  1}.  5.  The  edge  of  the  opercle  has  one 
flat  spine,  and  above  this  there  is  a  rounded  plate ;  whereas  the  edge 
of  the  opercle  of  P.  mnerophthalmva  lus  two  flat  spines.  6.  In  P. 
maeropnthalmua  the  two  borders  of  the  preopercle  form  a  right  angle, 
and  the  margins  are  strongly  denticulated.  In  the  present  species 
the  angle  formed  by  the  free  borders  of  the  preopercle  is  obtuse,  and 
the  maigins  are  very  finely  serrate.  7.  The  caudal  is  slightly  emar- 
ginate.  8.  The  fins  have  not  black  edges,  as  is  the  case  with  P. 
maert^hlhaltmu. 

This  species  is  established  on  a  single  specimen,  taken  last  May, 
which  had  a  length  of  1 4^  inches,  and  a  height  of  3|,  the  head  being 
3%  inches  long.  The  eye  had  a  diameter  of  \i  inch.  The  exampl^ 
was  coloured  a  uniform  red,  and  it  is  now  in  the  British  Museum. 

MISCELLANEOUS. 

Ute  of  tie  Weiffhti  and  Measuret  of  the  Metric  System  in  Scientific 

Pureuitt. 

On  the  18th  of  November  last,  a  numerous  deputation,  composed 
of  individuals  of  great  eminence  and  belonging  to  various  occupations 
and  professions,  waited  on  the  Rt.  Hon.  Milner  Gibson,  M.P.,  Pre- 
sident of  the  Board  of  Trade,  for  the  purpose  of  representing  the 
expediency  of  carrying  into  effect  the  recommendations  of  the  Com- 
mittee of  the  House  of  Commons  which  was  appointed  last  session 
to  consider  the  advantages  of  an  internationBl  system  of  weights  and 
measures.  This  Committee,  after  a  long  and  corefiil  investigation  of 
the  whole  question,  had  unanimously  resolved  to  recommend  the 
adoption,  for  all  purposes  and  throughout  the  British  Empire,  of  the 
wdghts  and  measures  of  the  metric  system.  Mr.  Wm.  Ewart, 
as  Chairman  of  the  Committee,  introduced  the  deputation  to  the 
minister,  who  Ibtened  to  all  the  speakers  with  the  greatest  attention 
and  courtesy,  and  returned  a  very  encouraging  answer. 

The  claims  of  natural  history  were  advocated  by  Professor  Owen, 
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frustrated,  so  far  as  rwank  weights  and  measorcs,  bj  the 
7  and  iucouTenience  of  the  Enghsh  method,  and  its  limitation 


degree  frustrated,  so  far  as  rwaids  weights  and  meanires,  bj  tl 
iotricaev  and  iucouTenience  of  the  Enghsh  method,  and  its  limitatii 
to  the  British  Iskads.    If  an  English  anatomist  ^res  the  weight  of 


the  brain  or  lungs,  for  example,  <H  some  nenly  ducovered  animal  ii 
the  terms  of  the  national  method,  it  ma;  not  be  known  whether  he 
usea  troy  weight  or  aroirdupois  ;  or  if  be  gives  the  length  of  a  bone 
or  any  other  part  in  "lines,  it  is  iiueerttin  whether  a  "line"  is  the 
tenth  or  the  twelfth  of  an  inch.  On  the  otbw  hasd,  the  metre,  the 
Utre,  and  the  gramme,  with  their  decimal  multiples  and  subdiviaionB, 
are  not  only  accepted  and  understood  by  cultivated  persons  in  almost 
all  foreign  countries,  but  they  are  estemively  used  by  British  che- 
mists and' other  men  of  science.  They  are  learnt  with  the  greatest 
ease ;  when  once  learut,  they  cannot  be  foi^tten,  and  their  advan- 
tages  are  found  to  be  indisputable.  Under  present  ciicumstauces, 
careful  desciibers  find  themselTCB  obliged  to  employ  two  systems,  a 
bad  and  a  good  one.  Frofessor  Owen  has  for  some  time  used  the 
metric  E^stem  in  this  way,  appending  the  dimepsions  in  dedmal 
parts  of  the  metre  to  the  denominations  of  the  English  method. 
"  Although,"  as  he  st^ed,  "  when  the  system  of  weight  or  measure 
is  noted  by  the  observer,  its  reduction  in  a  single  inaUnce  may  be  a 
small  demand  upon  the  time  and  attention  of  the  reader,  yet  the 
repetition  of  that  act  takes  a  aerioua  amount  from  the  worldng  hours 
of  the  individual  j  and,  when  multipUed  by  the  number  of  student^ 
who  are  obstructed  by  conflicting  aystemB  of  weights  and  measure^ 
the  impediment  to  the  progress  of  the  sciences  of  obeeivatiou  becomes 
BO  ^at  as  to  render  the  subject  quite  worthy  of  the  consideration  of 
legislative  authority." 

I%e  Unieom  of  the  J*deitU. 

To  Hu  Editori  ofthi  Anntd*  and  Ma^tmne  of  Natural  History. 

Gentlemen, — Dr.  A.E.Brehm  has  favoured  me  with  the  following 

communication  on  the  subject  of  the  "  Unicom."   Aa  the  remarks  are 

those  of  an  African  traveler,  I  think  they  are  quite  worth  publishing 

in  your  Magazine.   Enough  now  of  the  Unicom ;  requieseat  in  paeel 

Your  obedient  Servant, 

Proton  Rector?,  WelUngton,  Salop.  W,  HOVGBTOM. 

Dec  B,  1862. 
"  Sir, — In  reference  to  your  interesUng  paper  in  No.  59  of  the 
'  Annals  of  Natinral  History,'  I  take  the  hberty  to  inform  you  that 
also  in  the  interior  of  Africa,  where  I  have  travelled,  the  "Unicom" 
(Jnaitt  of  the  natives)  is  nothing  more  than  the  Rhinoceros.  It  will 
be  interesting  to  you  to  learn  tluLt,  at  the  present  day,  in  Uie  interior 
of  Africa — for  example,  at  Carthum  (  Cartoum) — drinkiug-veasels  and 
cups  are  still  made  from  the  hom  of  the  Rhinoceros,  as  they  attri- 
bute to  it  the  very  same  properties  which  Ctesiaa  did  (page  367  of 
your  communication).  They  also  use  the  hom  for  the  purpose  of 
making  snord-handlea. 

"  I  am.  Sir,  yours  respectfully, 
"Leipzig,  Dec.  i,  1862."  "A.  E.  Brehm." 
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X. — Observationa  on  some  of  the  Fossil  Fishes  of  Dura  Den. 
By  RoBEKT  Walksr*. 
[Plate  II.] 
The  following  observatioDs  upon  the  Foeeil  Fishes  of  Dura  Den 
are  mainly  based  upon  the  examination  of  the  lai^  and  valuable 
collection  contained  in  the  muaeum,  for  which  we  are  much  in- 
debted to  Mr.  and  Mrs.  Dalgleish,  on  whose  property  they  are 
foand.     I  have  endeavoured  to  make  a  careful  examination  of 
their  external  structure,  with  a  view  to  determine  some  points 
regarding  their  generic  and  specific  charactersj  which  seemed  to 
me  to  require  further  elucidation. 

Before  entering  on  this  subject,  it  may  be  necessary  to  say  a 
few  words  about  some  of  the  previous  writings  on  this  depart- 
ment of  palaeontology.  The  scales  of  Holoptychius  were  first 
described  by  the  late  Dr.  Fleming,  in  'Cheek's  Edinburgh 
Journal,'  1831,  as  the  scales  of  some  "vertebrated  animal, 
probably  those  of  a  fish  ■"  they  had  been  found,  a  year  or  two 
before,  in  the  yellow  sandstones  of  Drumdryan,  about  a  mile  to 
the  west  of  Dura  Den,  by  Dr. Fleming.  A  few  years  afterwards, 
entire  specimens  of  Holoptychius,  Phaneroplewron,  Pterichthys, 
and  some  other  fishes  were  found  in  the  sandstones  of  Dura  Den, 
and  some  of  these  were  for  the  first  time  brought  into  notice  by 
Dr.  Anderson  in  his  Geological  Essay  in  '  Fife  Illustrated.'  It 
was  not,  however,  till  some  of  these  fishes  were  submitted  to  the 
scrutiny  of  Agassiz  that  anything  like  correct  generic  and  specific 
characters  were  assigned  to  them.  These,  with  figures,  were 
first  published  in  the '  Poissons  Fossiles  du  Yieuz  Grgs  Rouge,'  the 
HoloptychH  under  the  specific  names  otAndersoni  and  FJeminffti. 

*  Communkftted  bj  die  Authoi,  having  been  read  to  the  Literaij  end 
Philoaophical  Society,  St.  Andrew*. 
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To  the  description  of  H.  Andertoni  perhaps  little  can  now  be  added 
(nhat  little  may  be  hereafter  added  is  more  likely  to  affect  its 
generic  than  its  specific  character).  An  additional  description 
of  this  species  has  been  given  by  Prof.  Huxley  in  Dr.  Anderson's 
'  Monograph  of  Dura  Den,'  and  more  recently  in  the  '  Tenth 
Decade  of  the  Geological  Survey/  lately  published,  which  con- 
tains a  restoration  of  HoloptycMus,  and  some  descriptive  remarks 
on  that  genus  comprised  in  Prof.  Huxley's  excellent '  Preliminary 
Essay '  on  the  Classification  of  the  Devonian  Fishes.  The  name 
H.  Fletmngii  was  founded  by  Agaasit  on  a  piece  of  a  fish  which 
was  found  in  Dura  Den,  I  believe,  by  Dr.  Fleming.  It  appears 
to  have  belonged  to  a  fish  of  some  size— fully  larger  than  most 
fishes  from  that  quarter.  The  same  species,  according  to  Agassiz, 
was  afterwards  found  in  the  "  Old  Red  of  Russia." 

Notwithstanding  the  distinct  figure  and  clear  description  of 
the  scales  of  this  species  given  by  Agasaiz,  it  appears  to  have 
been  overlooked  by  some  geologists,  and  altogether  disregarded 
as  a  distinct  species  by  others.  On  the  other  hand,  some  palte- 
ontologists,  while  recognizing  the  distinct  character  of  the  scales 
of  H.  Ftemingii,  have  asserted  that  they  belonged  to  some  part 
of  H.  Attdersoni :  among  the  latter  was  Prof.  M'Coy,  who  was 
perhaps  led  into  what  seems  to  me  to  be  an  error  in  consequence 
of  the  fragmentary  condition  of  hia  specimens ;  in  his  case, 
however,  it  appears  the  more  remarkable,  inasmuch  as  he  had 
correctly  observed  and  described  the  scales  of  H.  Flemiiyii  in 
hia '  Palseozoic  Fossils.'  It  would  seem,  however,  that  he  had 
still  doubts  about  the  matter,  as  appears  from  the  following 
sentence  in  the  same  work,  in  his  description  of  H.  SedgwickU : 
"  This  species,  like  H.  Flemingii,  is  remarkable  for  being  fonnd 
on  its  side,  indicating  apparently  a  compressed  instead  of  a  de- 
pressed form ;  it  also  resembles  that  species  in  the  sculpturing 
of  the  scales."  Nevertheless  it  appears  to  me  that  H.  FUmmgii, 
Agass.,  is  not  only  a  distinct  species,  but  belongs  also  to  another 
gcnns,  viz.  Glyplolepis.  In  general  form  H.  FUmingu  appears 
to  have  pretty  closely  resembled  H.  Andertoni;  but  in  most 
specimens,  if  not  in  aU,  it  was  considerably  deeper  in  proportion 
to  the  length.  The  pectoral  and  ventral  fins  appear  to  be 
strongly  lobated ;  the  latter,  at  any  rate,  in  some  specimens,  were 
placed  fully  half  their  own  length  in  front  of  the  anterior  dorsal, 
which  was  small,  and  placed  far  back.  The  caudal  fin  is  not 
very  distinctly  exhibited  in  any  specimen,  but,  so  far  as  shown, 
it  appears  to  be  unequally  Jobed.  The  scales,  as  already  de- 
scribed  by  Agassiz,  are,  when  entire,  a  good  deal  higher  than 
long,  especially  along  the  sides ;  on  the  dorsal  and  ventral  areas 
they  assume  a  rounder  form.  The  ornamental  lines  on  the  ex- 
posed parts  of  the  scales,  on  the  sides,  extend  pretty  horizontally 
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to  the  free  edges,  and  seldom  anastomose ;  but  along  the  belly 
and  towards  the  back,  above  the  lateral  line,  where  the  sculp- 
tnriog  becomes  bolder  and  sharplv  defined,  anastomoses  more 
freqoentty  take  place  between  the  lines  or  ridges. 

So  far  as  yet  stated,  there  is  nothing  to  indicate  more  than 
specific  differences;  but  when  these  scales  are  closely  examined, 
a  number  of  small  and  very  distinct  points  or  tuberdes  are  seen, 
which  form  a  semilunar  or  crescentic  area  on  the  posterior  part 
of  the  first  half  of  each  scale,  and  immediately  in  front  of  the 
exposed  sculpture.  These  tubercles  appear  as  radiating  in 
straight  lines  from  a  centre,  which  is  not  itself  apparent,  and 
are  best  seen  on  the  scales  that  cover  the  sides  of  the  fish.  I 
have  found  them,  however,  more  or  less  distinctly  indicated,  on 
well-preserved  specimens,  on  nearly  all  parts  of  the  body,  from 
the  ventral  to  almost  the  extreme  dorsal  edge.  When  the  scales 
are  entire,  these  crescentic  areas  are  almost  hidden  by  the  over- 
lapping of  the  anterior  scales,  and,  excepting  a  very  small  part, 
they  may  be  said  to  be  altogether  concealed.  When  the  scales 
are  not  well  preserved,  of  course  these  tubercles  are  obliterated 
altogether  i  but  when  well-preserved  specimens  are  met  with, 
and  the  overlapping  scales  are  atraent  or  removed,  then  these 
tubercles  are  very  distinct  and  easily  recogoijied  (fig.  2) ;  and 
Fig.  1.  Fig.  2. 


Fig.  1.  Scale  of  Glyptolepi3,  from  the  tide;  natural  rize- 
Fig.  2.  S(»le  of  Holoptychmi  Fltminffii,  from  tite  ventral  nu&ee,  about 
tvio  indkea  behind  the  jugular  platei;  natural  size. 

when  compared  with  specimens  of  undoubted  Glyptolepit  (for 
which  I  am  indebted  to  the  kindness  of  Mr.  Powrie),  and  tfaen 
with  the  figures  and  description  of  the  scales  of  that  genus  in 
Prof.  Huiley's  essay,  '  Decade  X.,'  the  resemblance  is  at  once 
apparent  and  unmistakeabte.  In  some  cases  the  resemblance  is 
even  closer  to  the  figure  from  Pander,  given  in  the  above  decade, 
than  to  that  of  the  figures  by  Huxley,  which  were  drawn  (as  he 
aays)  from  a  scale  of  Gb/ptolepis  from  Wick.  To  Prof.  Pander 
is  due  the  credit  of  having  first  discovered  the  true  sculpture  of 
the  scales  of  Glyptolepis,  which  be  wrought  out  of  a  Lethan-Bur 
nodule;  while  Prof.  Huxley  has  still  further  elucidated  and  con- 
finned  the  matter,  which  he  says  he  did  by  "  scraping  away  the 
inner  layers  of  the  scales  of  undoubted  examples  of  this  genus 
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in  the  Museum  of  Practical  Geoiogy,"  &c.  He  further  states, 
"  The  clear  recognition  of  the  fact  that  this  elegant  structure 
really  characterises  Glyptolepis  is  of  great  importance,  for  it  en< 
ables  one  to  discriminate  between  Holi^tycfmu  (whose  scales 
have  no  semilunar  area  of  bacbwardly-directed  points)  and  Gly- 
ptolepis." Asweharejust  seen,  the  scales  of  if.  Flemingii,  k^aaa., 
have  the  identical  structure  of  the  scales  of  undoubted  specimens 
of  Glyptolepis,  so  far,  at  least,  as  the  crescent  of  points  is  con- 
cerned, which  seems  to  be  the  only  tangible  diSerence  between 
them  generically  {Holoptychive  and  Glyptolepis).  Snch  being 
the  case,  we  are  warranted  in  pronouncing  if.  Flemingii  to  be  a 
true  Glyptolepis. 

The  head  of  H.  {G.)  Flemingii  is  in  length  to  that  of  the  body 
as  1  to  4  or  5,  and  is  of  a  depressed  roundish  form,  gradually 
tapering  towards  the  snout,  which  is  blunt  and  round.  The 
head  is  covered  with  granulated  plates  of  no  great  thickness ; 
on  the  sides  of  the  head  they  join  each  other  by  squamous  su- 
tures, extending  inward  and  upward.  In  this  way  these  bones 
slightly  overlap  at  the  margins,  without  projecting  externally. 
When  their  granulated  surfaces  happen  to  be  uninjured,  it  is 
not  always  easy  to  determine  where  one  bone  ends  and  another 
begins.  The  occipital  region  is  covered  over  by  a  median  and 
two  lateral  bones ;  the  median,  or  supra-occipital  (s.o.)'  '^  trun- 
cated in  front  and  rounded  behind,  where  it  partly  overlaps  the 


Fig.  3. 


Side  view  of  the  bead  of  H.  Flemingii. 

scales  of  the  nape.     The  lateral  or  epiotic  (ep.)  extend  back- 
wards and  downwards  till  they  meet  the  operculum,  their  upper 
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anterior  edges  projectiog  forward  a  little  beyond  the  commence- 
ment of  the  parietak.  The  parietals  (pa.)  are  rather  large 
bones,  and,  Uke  the  &ontals,  join  each  other  on  the  middle  of 
the  cranium  by  a  suture  of  square  edges ;  their  posterior  ends 
are  truncated  where  they  meet  the  supra-occipital,  the  anterior 
somewhat  regularly  rounded,  the  round  terminating  on  the 
an tero -lateral  edges  in  points,  which  are  rendered  more  apparent 
by  their  lateral  mai^ns  being  concave.  Into  these  eoncave  mar- 
gins the  upper  edge  of  one  of  two  bones,  which  may  represent 
the  squamosal  (aQ.),  is  attached;  they  meet  the  epiotic  poste- 
riorly, and  fill  in  the  spaces  between  the  parietals  and  operculum. 
The  operculum  (op.)  and  sub-operculam  (a. op.)  are  distinct  bones, 
co-adapted,  and  look  somewhat  like  a  single  rudely  creacent- 
ahaped  plate,  with  the  concave  edge  turned  upward,  rounded 
behind,  and  slightly  so  in  front.  The  opercular  and  squamosal 
bones  are  succeeded  in  front  hy  two  bones,  the  upper  of  which 
may  represent  the  supra-temporal  (s.t.),  and  meets  the  lower 
margin  of  the  parietal;  the  lower  bone,  which  may  be  the  hyo- 
mandibular  (h.h,?),  fills  in  the  space  between  the  supra-temporal 
and  the  maxilla.  Both  these  bones  have  their  exposed  surfaces 
ornamented  by  radiating  striie;  on  the  upper  bone  the  strise 
proceed  from  a  raised  horizontal  centre,  on  the  lower  bone  from 
a  raised  nearly  vertical  centre.  The  frontals  (fb.)  are  about 
half  the  length  of  the  parietals,  and  not  much  more  than  half 
their  breadth ;  the  posterior  margins,  by  which  they  meet  the 
parietals,  are  concave,  the  anterior  somewhat  convex.  There  ta 
a  small  bone  on  each  side  of  the  head,  probably  the  post-frontal 
(PT.  p.),  which  fits  in  between  the  frontals  and  the  supra-temporals. 
The  next  bone  in  front  is  perhaps  the  post-orbital  (pt.o.),  which 
forms  the  posterior  boundary  of  the  orbit;  its  margins  unite 
with  the  frontal,  post-frontaJ,  and  aupra-temporal ;  the  lower 
edges  unite  behind  the  middle  of  the  orbit  with  the  sub-orbital 
bone  (sB.o.),  which  thus  forms  the  lower  boundary  of  the  orbit 
behind  and  fills  in  the  space  between  the  post-orbital  and  the 
maxilla.  The  bones  in  front  of  the  orbits  are  not  distinctly 
defineable  on  any  specimen  that  I  have  seen ;  but  it  appears  as  if 
the  lower  edge  of  the  pre-frontal  passed  back  between  the  orbit 
and  the  maxilla  till  it  met  the  sub-orbital.  Neither  are  the 
boDea  before  the  frontals  clearly  legible ;  the  space  seems  to  be 
occupied  by  a  number  of  small  four-  and  five-sided  plates,  which 
may  represent  the  ethmoid,  &c.  The  maxilbe  (ux.)  do  not 
appear  to  have  been  very  strong;  externally  they  were  orna- 
mented like  the  bones  of  the  head,  and  had  a  row  of  small  (as 
far  as  I  have  seen)  equal-sized  teeth  on  their  lower  edges.  There 
appears  to  me  to  be  a  pretty  distinct  pre-maxilla  (f.ux.),  which 
joins  the  maxilla  under  the  anterior  margin  of  the  orbit,  and 
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there  ia  &  row  of  Bmall  Blightly  hooked  teeth  extending  round 
its  lower  border. 

The  lower  jaws  appear  to  be  strong,  and  are  somewhat  power- 

iiil-looking  bones :  there  are  two  distinct  rows  of  plates  on  each 

side  between  the  rami  and  the  two  central  jugular  plates ;  the 

Pig.  4. 


Crushed  head  of  H.  Flemitigii. 
outermost  row  is  the  largest;  their  exterior  margins  seem  to  have 
been  overlapped  a  tittle  by  the  inferior  edge  of  the  rami,  while 
they  in  turn  overlapped  the  mai^ns  of  the  next;  these  plates 
are  longer  than  broad,  and  meet  each  other  by  oblique  sutures 
passing  inwards.  The  inner  row  of  plates  is  about  half  the 
breadth  of  the  outer,  and  they  join  together  by  more  transverse 
Butores.  These  plates  or  bones  are  continued  back,  and  turned 
up,  on  the  sides  of  the  head,  behind  the  articulation  of  the  infe- 
rior maxilla,  till  they  terminate  below  the  inferior  margin  of  the 
Bub-opereulum. 

So  far  as  I  can  perceive,  the  cranium  above  described  does 
not  appear  to  differ  in  any  respect  from  that  of  H.  Ander- 
toni :  the  head  of  the  latter  species  is  not,  in  general,  so  well 
preserved ;  but  so  far  as  the  bones  are  exposed,  they  seem  to  me 
to  be  the  same  in  number,  arrangement,  and  shape.  Neither 
does  it  differ  materially  from  the  bones  of  the  bead  of  Glypto- 
pomus,  as  figured  by  Prof.  Huiley ;  in  fact,  the  resemblance  in 
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thia  case  is  very  close,  which  is  not  altogether  what  we  might 
expect :  we  should  rather  have  eipected  to  fiod  the  head  of  that 
genus  agreeing  in  this  respect  with  Glyptolamus  and  Osteolepis. 

There  are  some  other  specimens  of  Glypiolepis  from  Dura  Den 
ID  the  museum]  which  now  appear  to  me  deserving  of  a  more 
particular  notice  than  I  at  first  thought.  These  fishes  have 
appeared  to  me  for  a  considerable  time  to  be  only  a  variety  of 
H.  FJeminffii ;  but  a  more  careful  examination  of  some  of  these 
specimens  has  now  convinced  me  that  they  are  specifically  di- 
stinct :  at  least,  the  differences  between  these  two  forms  are  as 
great  as  that  which  exists  between  many  of  our  present  species. 
Upon  comparing  specimens  of  both  forms,  about  the  same  size, 
I  find  the  following  differences : — The  fishes  in  question  have  the 
head  rather  shorter  in  proportion  to  the  whole  length  ;  the  first 
dorsal  and  the  ventral  fins  are  placed  an  inch  (in  some  cases 
more)  nearer  the  head ;  the  dorsal  and  anal  fins  are  larger  than 
the  same  fins  in  any  specimen  of  H.  Flemingii  that  I  have  ever 
seen ;  and  the  scales,  which  will  be  more  particularly  noticed 
hereafter,  have  their  external  sculpture  much  finer. 

The  specimen  figured  in  Plate  II.  measures  10^  inches  in 
length ;  to  this  we  may  perhaps  add  another  inch  to  complete 
the  caudal  extremity.  The  head  is  to  the  whole  length  as  1  to  5 
or  5^.  The  greatest  depth  of  the  body  is  halfway  between  the 
tennination  of  the  head  and  the  commencement  of  the  lirst  dorsal 
fin,  where  it  attains  to  3  inches,  from  which  it  gradually  tapers 
to  the  beginning  of  the  caudal  fiu,  where  it  is  1^  inch  deep. 
The  pectoral  fins  are  not  preserved  on  any  specimen.  The  first 
dorsal  fin  commences  six  inches  behind  the  snout ;  its  longest 
rays  are  1^  inch  in  length ;  the  second  dorsal  fin  is  inserted 
about  an  inch  behind  the  termination  of  the  first :  this  appears 
to  hare  been  a  large  tin,  with  a  round  free  margin ;  the  longest 
raysmeasorell  inch  in  length.  The  ventral  fins  are  placed  a  little 
further  forward  than  the  first  dorsal ;  hut  they  are  not  in  a  suffi- 
cient state  of  preservation,  on  this  or  any  other  specimen,  to  show 
their  exact  form.  The  anal  fin  is  situated  under  the  second 
dorsal,  and  terminates  in  a  somewhat  pointed  extremity ;  its 
longest  rays  are  1|  inch  in  length.  The  tail  appears  to  be 
heterocercal :  the  lower  lobe  is  well  developed,  but  rather  abruptly 
truncated  at  its  posterior  margin ;  its  first  rays  originate  about 
^  inch  behind  the  anal  fin,  where  they  are  If  inch  in  length ; 
from  this  point  they  become  gradually  shorter  as  they  near  the 
distal  end :  the  upper  lobe  consists  of  a  number  of  short  rays, 
which  form  a  kind  of  marginal  fringe  on  the  upper  side  of  the 
notochord.  The  scales  are  rounded,  and  appear  to  be  rather 
thin;  but  they  have  the  crescentic  area  of  tubercles  on  their  an- 
terior half  very  clearly  exhibited  (fig.  2).     The  exposed  surfaces 
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of  the  scales  have  fioe  thread>like  sculptured  lines  extending 
from  the  tubercles  to  the  free  mai^n ;  these  lines  seldom  ana- 
Btomose. 

Whether  the  preceding  is  a  new  species  of  Glyptolepis,  or  not, 
would  at  present  be  rather  premature  to  say.  However  this  may 
be,  it  has  never  been  noticed  before  as  occurring  among  the 
Dora-Den  fishes.  

There  is  another  specimen  in  the  museum  which  shows  the 
Glyptolepia  crescentic  structure  of  scale  on  some  parts;  it 
appears  to  have  been  a  fish  of  some  site,  perhaps  2  feet  or  more 
in  length,  and  is  altogether  different  from  H.  Flemingii  or  the 
fish  last  noticed.  The  specimen  is  laid  nearly  on  the  back ;  the 
head  and  a  considerable  portion  of  the  anterior  of  the  body  are 
wanting.  The  scales  on  the  ventral  surface  and  one  of  the  sides 
for  about  two  or  three  inches  above  the  lateral  line  are  well  ex- 
posed, although  not  in  a  very  good  state  of  preservation.  Tbe 
scales  are  about  an  inch,  some  of  them  rather  more,  in  diameter, 
and  their  external  sculpture  is  more  like  the  scales  of  H.  gigan- 
ieus,  Agass.j  than  any  other  scales  that  I  know :  those  on  the 
belly  do  not  show  the  crescentic  area  of  points ;  whether  the 
points  have  never  been  there,  or  have  been  destroyed  in  lifting 
the  specimen,  is  not  easy  to  determine ;  but,  on  the  £ank  and 
above  the  lateral  line,  some  of  the  scales  exhibit  the  area  of 
points  in  front  of  the  exposed  sculpture  very  distinctly.  From 
what  I  recollect  of  the  large  fish  found  in  Dura  Den,  last  year, 
by  Dr.  Anderson,  I  think  it  not  unlikely  that  it  and  the  large 
specimen  above  noticed  will  yet  be  found  to  belong  to  the  same 
species. 

If  I  am  not  greatly  mistaken.  Dr.  Anderson's  specimen  of  last 
year  has  the  same  form  of  tail  as  the  GlyptoUpis  figured  by 
Miller  in  pi.  5  of  the  'Old  Red  Sandstone.'  The  finding  of  the 
crescent  of  points  on  the  large  specimen  has  made  me  look  still 
more  closely  to  the  scales  of  H.  Andersoni ;  besides,  it  has  often 
appeared  to  me  very  probable  that  to  whatever  genus  H.  FU- 
mingii  might  be  assigned,  H.  Andersoni,  from  its  close  resem- 
blance, must  also  be  assigned :  in  accordance  with  this  view,  I 
have  carefully  looked  over  every  specimen  and  fragment  in  the 
museum  (and,  thanks  to  the  labours  of  Dr.  Heddle,  they  are  not 
few) ;  but  as  yet  I  have  entirely  failed  in  finding  tbe  charac- 
teristic crescent  of  points  on  the  scales  of  any  undoubted  speci- 
men of  H.  Andersoni.  But  the  further  consideration  of  this 
and  some  other  matters  connected  with  these  Dura-Den  fossil 
fishes  must  be  left  for  another  paper,  wherein  I  will  also  direct 
attention  to  some  specimens  of  fishes  either  new  to  Dura  Den  or 
at  least  not  well  known. 


.y  Google 


Mr.W.T.Blanfordtm/nrfwm  Species  of  Land-SkeUt.     81 

XI. — On  Indian  Speciet  of  Land-Shells  belotigmff  to  the  Oertera 

Helix,  Linn.,   and  Nanina,   Gray,     By  W.  T.  Blanford, 

A.R.S.M.,  F.G.S. 
In  the  course  of  the  last  few  years,  mDch  has  been  published 
concerning  the  distribution  of  Indian  and  Burmese  land-shells, 
and  a  l^ge  number  of  novel  forms  have  been  described,  chiefly 
by  Mr.  W.  U.  Benson.  The  greater  portion  of  this  information, 
however,  has  necessarily  been  derived  from  an  examination  of  the 
sheila  alone,  and  has  lefl:  untouched  the  important  question  of 
the  forms  of  the  soft  parts  in  the  species  described.  In  the  case 
of  forms  referred  to  the  genus  Helix  especially,  the  determina< 
tion  of  the  presence  or  absence  of  a  mucous  pore  at  or  near  the 
posterior  termination  of  the  foot  is  essential  for  the  natural 
classification  of  the  different  species.  I  have  had  opportunities, 
daring  the  last  few  years,  of  collecting  several  Indian  and  Bur- 
mese snails  in  various  parts  of  the  country ;  and,  although  my 
notes  on  the  forms  of  the  animals  occupying  them  are  very  im- 
perfect, they  may  suffice  to  correct  some  of  the  errors  which 
prevail,  in  conchological  works,  in  attributing  various  species  to 
the  different  subgenera  of  Helix  and  Naniita*. 

I  hope  to  communicate  longer  notices  of  the  species  enume- 
rated below  at  some  future  time;  for  the  present  I  have  not  the 
data  at  hand,  and  I  therefore  confine  myself  to  a  list  of  the 
species  actually  observed,  with  the  localities  from  which  I  have 
obtained  them ;  and  I  have  added  in  italics  the  names  of  other 
species  so  ckosely  allied  to  those  observed  that  no  doubt  can 
exist  as  to  their  subgeneric  affinity.  With  one  or  two  exceptions, 
which  arc  noted,  the  observations  were  made  by  myself  on  the 
living  animals.  The  subgenera  in  which  I  have  classed  the 
species  noted  are  those  of  Albers  and  Pfeiffer,  somewhat  modi- 
fied, with  a  few  necessary  additions. 

The  genus  Nanina  is  naturally  divided  into  two  groups  of 
subgenera  by  the  structure  of  the  mucous  pore  itself;  and  this 
subdivision  is  fally  borne  out  by  the  characters  of  the  shells 
belonging  to  the  two  groups,  although,  as  is  the  case  more  or 
less  throughout  the  Helicida,  there  are  some  indications  of  a 
passage  from  one  group  to  the  other.  In  the  first  of  these 
sections  the  foot  is  narrow,  and  more  or  less  abruptly  truncated 
posteriorly ;  the  mucous  pore  is  situated  at  the  vertical  or  sub- 
vertical  posterior  termination,  and  has  above  it  a  projecting 

*  Tbu«,  bj  Albers,  H.  Hattoni,  Pfr.,  H.  capitium,  Bern.,  sad  H.  Guerini, 
Pfr.,  are  incorrectly  classed  under  Nanina;  while  Nattina  Trangtiebarica, 
Fabr.,  and  N.  amoutta,  Bens.,  are  amiDged  under  Helix.  Adam*  aud.  1 
think,  Pfeiffer,  fall  into  simitar  errors,  nhicb,  indeed,  can  only  be  guarded 
•gunst  by  an  examination  of  the  animal*. 
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hom-Bliaped  lobe,  of  veir  variable  length,  and  posseasing  a  cer- 
tain amount  of  contractility.  Of  this  group,  which  is  probably 
allied  to  Stenopua*  (if,  indeed,  that  name  ought  not  to  be  adopted 
for  it),  some  of  the  principal  Indian  types  are  N.vitrinoides,  Desh., 
N.  infula,  Bens.,  N.  pylaica,  Bens.,  and  N.  ampulla,  Bens.  In 
the  other  group  the  foot  is  broader,  flatter,  and  rounded  poste- 
riorly, as  in  most  of  the  true  Helices.  The  mucous  pore,  gene- 
rallr  of  lacker  comparative  size  than  in  the  first  specified  section, 
is  situated  in  a  groove  in  the  centre  of  the  upper  surface  of  the 
foot,  close  to  the  posterior  extremity,  with  no  lobe  whatever 
above  or  in  front  of  it.  Amongst  the  principal  types  are  N. 
hmpes,  MiilL,  N.  bistrialis,  Beck,  N.  Tranguebarica,  Fabr.,  M 
indica,  Pfr.,  and  N.  Thyrma,  Bens. 

Before  any  complete  list  of  Indian  Naninaa  can  be  made, 
several  additional  observations  are  necessary.  Amongst  the 
species  of  which  notices  are  especially  desirable  are  the  follow- 
ing:— 

ManinaT  Basileus,  Bent.     Anamullay  Hills,  S.  India. 
N.?  Cycloplaz,  Bern.     Darjiliag,  in  the  Sikkim  Himalaya. 
N.?  Oxytes,  Bens.    Cherre,  in  the  Khasi  Hills. 
N.?  Orobia,  Bens.     DarjiUng. 
N.T  serrolst.  Bens.    Khasi  Hills. 
N.?  climacterics,  Bens.    Khasi  HUIs  and  Arakan. 
N.?  enceps,  Oouid.    Tenasserim. 
N.r  infrendens,  Gottld.    Molmain. 
N.7  Bombai,  Bms.     Molmain. 
H.?  radicicola,  Bens.     Landour  and  Darjiling. 
H.?  bifoveata,  Bens.     Tenasserim. 
H.?  monticota,  Hull.     Western  Himalaya. 

The  three  species  of  SopAinaX  described  by  Mr.  Benson,  from  Mol- 
main, bemdes  several  of  the  spedes  from  Ceylon. 

In  the  following  list,  all  species  of  which  I  have  neither  seen 
the  animals  myself,  nor  authentic  drawings  of  them,  are  marked 
by  italics,  aa  are  also  all  localities  not  verified  by  myself, 
by  my  brother,  Mr.  H.  P.  Blanford,  or  by  Mr.  W.  Theobald, 

*  The  DBine  Nanina  has  been  m  Kenenilly  employed  by  conchologisU 
for  the  great  genua  of  shell-bearing  Helicidte  charncteriied  tij  the  prescDce 
of  a  mueoua  pore,  that,  althougb  objectionable  both  on  account  of  its 
li^ificatiou  and  of  other  terms  having  unquestionable  priority,  no  good 
purpou  could  now  be  seired  by  attempting  to  change  it. 

t  H.  Bensoai,  v,  d.  Busch,  i»  the  same  she!!  ai  N.l  semila,  Beni.,  if  the 
ipecimen  of  the  fint-named  in  Hr.  Cuming's  cnbiuet  is  authentic,  vrbicb  I 

I  I  am  inclined  to  anticipate  that  these  may  ven'  possibly  prove  to  be 
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Jan.,  to  whom  I  am  indebted  for  several  of  tbe  shells  men- 
tioued*. 

Genus  Nanina,  Gray. 

Section  A.  Mucous  pore  at  the  inmcated  posterior  extremity  of 

the  foot,  and  with  a  lobe  above.    (?StenopuB,  Gmldinff.) 

Subgenus  Macrochlamys,  Bens. 

Syn.  Orobia,  Alberaj  Xetta,  Pfr. 

N.  vitrinoides,  Desh.     Bengal. 

N.  Mmifiuca,  Desh.     S.  Arcot ;  Trichinopolj ;  var.  from  tbe  Kola- 
mull  ay  Hills. 
N.  Perrottetii,  PJr.    Nilgiri  Hills,  8.  India. 
N.  Todanun,  JT.  ^  H.  Blanf.     Nilgiri  HUls,  S.  India. 
N.  pansa.  Bene.    Thayet  Myo,  Pegu ;  Atb. 
N.  moIecuU,  Bene.    Rangoon ;  Ava. 
N.  textrina,  Bene.    Arakan  and  Pegu. 
N.  Ugnlata,  F6t.     Bengal ;  Madras. 
N.  tuhjeeta,  Bens.    Rajmahal  Bills,  Bengal ;  Orissa. 
N.  leeythie,  Bens.     Rt^mahal  Hills,  Ben^ ;  Orissa. 
N,  lubriea,  Bens.     Danilinff. 

N.  deeussata,  Bens.     Khan  Hills  (Theobald)  ;  E.  Bengal. 
N.  sequax,  Bens.     Daijiling. 
If.  rmida,  Bens.     Dariiling. 
N.  Hodgsom,  Bens.     Datjiling. 
N.  Patane,  Bens.     Darjiling. 
N.  Petastu,  Bens.     Tenasserim  (Theobald). 

If.  splendeni,  Hatt.   Western  Himalaya  ;  Parasnath  Hill,  in  Bengal  1 
N.  aeerra,  Bena.    Molmain  (Theobald). 
N.  pauxillvla,  Bens.    Thayet  Myo,  P^u. 

I  am  onacqnainted  with  N.  resphndens,  Pbilippi,  from  Mergni, 
in  the  Tenasserim  provinces.  Specimens  which  1  have  seen  so 
marked  from  Ben^  were  N.  vilritwides,  Desh. 

The  animal  of  N.  liffulata  differs  in  colour  and  somewhat  in 
shape  from  the  other  species  above  ennmerated.  I  am  indebted 
to  my  brother,  Mr.  U.  F.  Blanford,  for  a  drawing  of  it.  It 
shows  a  passage  into  tbe  other  section  of  Nanina. 

Su^enus  Kaliella,  n.  subg. 
Syn.  Troekontorpha,  Alben,  put. 
N.  fasti^ta.  Butt.     Western  Himalayas;  Nilnri  Hills. 
N.  Barrak(H>rensis,  Pfr.     Base  of  Sikkitn  Himalayas  ;  Kalryenmul- 

lay  UiUs,  near  Salem,  in  S.  India  (Foote). 
N.  aspirans,  W.  $■  H.  Blanf.     Nilgiri  Hills. 

*  Absence  from  any  coUectiou  and  from  almoit  all  books  of  reference, 
at  the  time  of  writins,  will  render  tbew  lirta  le«  full  than  1  could  have 
wiibed  tbem  to  be.    1  tnut  to  be  able  to  supply  omiuiouB  hereafter. 
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Subgenus  Trocbomobpha,  Albers  (restricted). 
N.  atte^.  Bent.     Irawoddy  Valley,  near  Prome  ;  Ava. 
N.  infula,  Bern.     Lower  Bengal ;  Orissa. 
N.  cacamiuifera,  BeTit.     Nilgiri  Hitb. 
N.  an,  Bens.     Therabuin  Hill,  Tenasserim  (Theobald). 

Subgenus  Dcrgella,  n.  subg. 
N.  levicula,  Bens.     Tenasserim  (Theobald)  ;  Prome,  ia  Fega. 
N.  mucosa,  IT.  &  H.  Blanf.     Nilgiri  Hills. 
N.  sepotita,  Bern.    DatiiUng. 

Subgenus  Helicarion?,  F^. 
N.  ampulla*.  Bent.     Western  elope  of  Nilgiria  (Elliott)  ;  Malabar 
(Jferdon). 

Subgenus  SesARAf,  Albers. 
Syn.  Tridr^mt,  Ph.,  part. 
N.  pyluca,  Bent.     Molmain. 
N,  impendent,  Gould.     Molmain. 
N.  eapettent,  Bens.     Molmain  (Theobald). 

Helix  THckeUi,  Theobald,  ia  a  variety  of  either  of  the  two  last- 
named  shells,  with  two  of  the  teeth  in  the  peristome  blended 
together. 

Section  B.  Mucous  pore  above  the  flattened  posterior  extremity  of 
the  foot,  and  wilful  a  lobe  above  it.  ( Ariophanta,  DesmouHns.) 
Subgenus  Hemiplecta;(?,  Albers. 
N.  Tranquebarica,  Fabr.    E.  coast  of  Southern  India. 
N.  Bombayana?,  Grat.     E.  base  of  Nilpri  Hills. 
JV.  Belangeri,  Desb.     Bombay  t 
N.  Maderaspatana,  Crray.    Nilg^  and  other  hill-^joups  of  Soutliem 

N.  solata,  Beni.     Nilgiri  Hills. 

N.  bistrialis.  Beck.     Madras  and  Trichinopoly. 

N.  semirugala.  Beck,  I  have  httle  doubt,  is  only  &  variety  of 
Tranquebarica.  N.  viteUina,  Ffr.,  is  almost  equally  question- 
able. 

*  I  am  indebted  to  Ht.  Walter  Elliott  for  a  drawing  of  the  aDimal  of 
Nonina  ampulla,  Bens.,  which  1  have  not  myself  met  with.  It  would 
seem  to  be  distinguished  from  Helicarion  by  the  absence  of  the  lonf; 
mantle-lobee  reversed  over  the  shell ;  but  I  hesitate  to  separate  it  without 
further  information.  Vitrina  irradiaiis,  Pfr.,  observed  hy  my  brother,  I 
heUeve  to  he  a  true  Helicarion,  aa  are  probably  several  of  the  other  ladian 
Vitriaas,  e.g.  V.  gigat,  Bens. 

+  Claised  by  Albers  as  ■  subgenus  of  Helix. 

X  The  type  of  Alberg's  Buhgenus  Hemtphcta  is  H.  Hvmpkregsiana,  Lea, 
which  is  a  very  different  shell  from  any  of  those  here  attributed  to  the 
sectioQ.  Perhaps  also  N.  Tranquebarica  and  its  allies  should  be  separated 
from  the  remaiuder. 
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Sut^eDOS  RoTVLA,  Fir.  (TAlbns). 
N.  indicB,  Pfr.     Nilgiri  Hilla. 
N.  Shiplayi,  Pfr.     Nilgjri  HiUi. 

Sttbgenns  Ariophanta,  DesmDulins. 
N.  iDtemipto,  Beru.    Ben^. 
N.  Laidlayana,  Bens.     Onssa. 
N.  Nicoharica,  Chemn.    Cuddapah  (Kiog). 
N.  IfevipeB,  MSU.    Bombay. 
N.  retrorta,  Gould.    Molnuin  (Theobald). 
N-  Bajadera,  Pfr.    Nagpur,  small  hrpical  Tar. ;  Bombay,  large  rar. 
(Theobald). 
From  an  inspectioii  of  the  type-specimeoB  of  both  ahells,  I 
hare  aBcertained  that  N.  ammonia,  Vu.,  is  founded  on  the  type- 
variety  of  JV.  Bajadera,  Pfr.     I  have  but  httle  doubt  that  N. 
Himalayana,  Lea,  is  N.  itiierrupta,  BenB.,  the  Himalayan  locality 
being  probably  an  error.     A^.  retrorta,  Gould,  appears,  on  the 
other  hand,  to  be  a  good  apeciea. 

Subgenus  Ozytes,  Pfr. 
N.  Thyneus,  Bent.     Nilgiri  HiUs. 
N.  Cysis,  Bent.     Nilgiri  Hills. 
N.  Cyetoplax,  Bens.     Daritliog. 
N.  Oeytet,  Bens.     Khad  Hills  (Theobald). 

Genus  Helix,  Lino. 
Subgenus  Tachia,  Albers. 
H.  tkllaciosa.  Fir.     East  coast  of  Southern  India ;  Ceylon. 
H.  Nilagarica,  PJr.    Nil^  Hills. 
H.  atperella,  Pfr.     Central  India. 
H.  Helferi,  Bens.    Andaman  Islands  (Haughton). 
H.  vittata.  Fir.     East  coast  of  Southern  India ;  Ceylon. 
H.  proxima,  Y&t.     CarOor,  in  Coirabatoor  district  (King). 
H.  delibnta,  Bens.      Base  of  Himalayas,  in  Sikkim ;  Khasi  Hills 

(Theobald)  ;  Arakan ;  Pegu. 
H.  gabata,  Gould.     Molmain  (Theobald). 
H.  Merguienti*,  Pfr.     Molmain. 

The  last  three  should  perhaps  be  separated  as  a  distinct  sub- 
genus. H.  Tvginosa,  Y€t.,  appears  to  be  merely  a  variety  of 
H.  faUaciosa,  into  which  it  passes  by  insensible  gradations. 
H.  cratsicottata,  Bens.,  is  more  distinct ;  but  if  it  prove  to  be, 
as  Pfeiffer  considers  it,  a  variety  of  H.  rvginosa,  it  must  also  fall 
under  faUaciosa.  The  animal  of  H.  vittata  shows  no  essential 
distinction  from  that  of  fallaciota  j  and  I  can  see  no  cause  for 
its  separation  as  a  distinct  subgenus,-  as  suggested  by  Albers. 
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Subgenus  DobcasiaT,  Gray. 
H.  similariB,  Fir.     Thayet  Mfo,  ia  Pegu;  Dacca, 
H.  boluB,  Ben*.     Thayet  Myo. 
H.  Peffuentie,  Bena.     Pegu. 
H.  Hnttoni,  Pfr.      Wetten  Himalaya ;   Sikkim ;    Nilgiri  Hilb ; 

Puppa  Hill,  Ava. 
H.  tapeina,  Bem.    Khasi  Hills  (Theobald) ;  P^u. 
TH,  rotatoria,  p.  rf.  Bueek.    Pegu. 
H.  AkoutoQgensia,  Theobald.    Akoutoang,  on  tbe  Irewaddy,  P<^) ; 

Thayet  Myo. 
H.  Oldhomi,  Betu.     Arakao  HilU  ;  Ava. 

I  doubt  much  the  dlBtinctuess  of  H.  sculptwnta,  Bens.,  from 
H.  similarvt,  Yer.,  of  which  the  first-named  appears  to  be  a  lai^e 
soUd  variety. 

Subgenus  Sitella,  d.  Bubg. 
H.  castra,  £«fu.    Daijiliug;  BaUsore  in  OrUsa;  Ceylon;  Arakan 

Hills. 
B.  lychnia,  Bens.    Singapore  -,  Nilgiri  Hilla  (H.  F.  Blaufbrd). 

SuI^uusThybonota*,  Albers. 
H.  Guerini,  PJr.    NUgiri  Hilla. 
B.  crinigera,  Bens.     Nilgiri  Hilla. 

Subgenus  Ganbsblla,  n.  subg. 


H.  Tariola,  Betu.    Thayet  Myo ;  Pegu. 

The  distinctness  of  these  two  species  appears  very  dubious. 

Subgeuua  Plectoptlis,  Bens. 
H.  aehalina.  Gray.     Molmain. 
B.  anguina,  Gould.     Mergui. 

H.  lebpbiB,  Bene.     Akoutoung,  near  Pronie,  Pegu ;  Thayet  Myo. 
3.  ftfi^ga,  Gould.      Tenasserim  Valley  (dextral  var.,  Theobald) ; 

Taiwy  (sinistral  var.). 
H,  plectoBtoma,  Bene.     Darjiliug;  Ehasi  Hills  (Theobald);  Ankan 

Hills ;  Basaem,  Pegu. 
B.  pinacis,  Bens.  DaijiBng. 
H.  retifera,  Pfr.     Nilgiri  Hills. 

Type-specimens  of  Helix  anguina,  Gould,  in  Mr,  Cuming's 
collection,  show  that  the  species  is  quite  distinct  from  H.  adta- 
tirta,  Gray,  with  which,  however,  H.  repercutsa,  Gould,  is  iden- 
tical. 

*  Claued  by  Albers  under  Naaitta. 
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XII. — Characters  of  new  Land-Shells  of  the  Genera  Hells,  Glau- 
sllia,  and  Splroxia,  from  the  Andamans,  Movhtein,  Northern 
InAa,  and  Cq/lon.    By  W.  H.  Benson,  Esq. 
1.  Helix  Haughtoni,  B.,  □.  sp. 

H.  testa  perforata,  subutnbilicata,  solidula,  Bubtrocfaiformi,  irregu- 
lBrit«r  oblique  obsolete  plicatulo,  confertissime  et  minatissime 
apiraliter  striata,  epidermide  rubenti-olivacea ;  spira  depreese 
Gonoidea,  apice  valde  obtuso,  sutura  impressa;  aniractibua  4J— 5, 
convexis,  ultimo  antice  breviter  vix  descendente,  ad  penpheriam 
angulato,  sabtoa  convexo,  circa  nmbilicum  intus  callo  arctatum 
compressiusculo ;  apertara  obliqaa,  subrotnndato-luuata,  sub- 
qnaarangulari,  intus  albida,  peristomate  recto,  maraiiiiibiu  collo 
tenulasinio  iunctis,  destro  intus  aubincrassato,  columeltari  supeme 
breviter  reflexiuscnlo,  subtus  incrassato,  intus  dente  calloso  mter- 
dum  munito. 

Diam.  major  3t,  minor  27,  axis  19  mill. 

Habitat  in  insulis  Andamanids. 

Detexit  Major  J.  C.  Haughton. 

This  is  the  largest  Helix,  and  the  most  peculiar  in  form  and 
ID  the  formation  of  the  aperture,  yet  received  from  these  islands, 
the  colnmellar  callus  in  one  specimen  recalling  the  appearance 
observable  in  some  Mauritian  Helices.  In  a  second  specimen, 
this  protuberance  is  more  slightly  developed.  I  am  indebted  for 
it  to  Major  Haughton,  late  Superintendent  of  the  Andaman 
Colony,  now  Chief  Commissioner  in  Assam,  whose  search  for  the 
land-snells  of  the  locaUty  has  added  largely  to  our  knowledge  of 
the  island  fonus. 

2.  Helix  GordoToit,  B.,  n.  sp. 
U.  testa  perforata,  orbiculata,  depressa,  tenui,  supeme  oblique  plica- 
tula  et  minutissime  striata,  infra  leeriore,  lubpoUta,  confertisnme 
radiatim  striatula,  striis  nonnullis  distsntibuB  decuBsatn,  albida, 
epidermide  pallide  cornea  induta ;  spira  plannlata,  apice  vix  ele- 
Tato,  obtnso,  suturis  impressis,  late  marginatis;  auiractibns  7, 
lente  accrescentibus,  vix  convexiusculis,  ultimo  ad  penpheriam 
.supeme  compresse  carinato,  antice  non  descendente i    apertura 
Bubobliqua,  lata,  engulato-lunata,  peristomate  vix  reflexinsculo, 
intus  breviter  incrassato,  albo,  margme  superiore  brevi,  basali  late 
regnlariter  arcuato,  prope  umbilicum  undulato. 
Diam.  major  33,  minor  30,  axis  1 1  mill. 
Habitat  in  regione  Binnanica  prope  Moulmein. 

Two  specimens  of  this  beautiful  and  delicate  species,  one  of 
which  was  imperfect,  were  kindly  sent  to  me  from  Moulmein  by 
Mrs.  Gordon,  wife  of  Major-General  Gordon,  of  the  Madras 
Army,  with  other  sheila  previously  found  in  that  neighbour- 
hood. 
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3.  Helix  Cyclotretna,  B.,  n.  sp. 

H.  testa  sioistrorga,  obtecte  umbilicata,  conoid eo-subgloboso,  obtique 
striatula,  granulata,  snb  epidermide  cornea,  albida;  spura  conoiaea, 
apice  obtUBO,  subfoveato,  sutuiis  impregsis;  anfractibus  4j,  con- 
veiia,  gradatim  creKcentibos,  ultimo  ad  peripberiam  obtuse  angu- 
lato,  unifaaciato,  antice  lata,  longe  descendente,  subtus  conveio ; 
apertui'a  valde  obliqua,  rotundata,  periatomate  dilatato,  reflezius- 
culo,  mni^mbus  conniventibus,  approzimatis,  cailo  brevi  juactie, 
columellari  late  auriculaco  umbilicum  celante. 

Diam.  major  22,  minor  18,  axis  1 1  mill. 

Habitat  in  inontibuci  "SoomejBur"  dictia,  prope  regioDem  Nipalensem. 

Deteiit  W.  Theobald  jun. 

This  interestiog  shell  is  the  firat  of  the  BiDLBtrarse  group  allied 
to  H.  tri/asciala,  Chemn.,  which  has  been  hitherto  proved  to 
inhabit  the  Himalayan  region.  A  ainistrorse  sheU,  alleged  to 
have  been  collected  by  Dr.  Burroughs  in  the  Himalaya,  was 
named  H.  Himalana  by  Dr.  Lea,  in  a  paper  read  before  the  Phii. 
Soc.  of  Philadelphia,  in  Peb.  1832  (date  of  the  dedication  of  the 
printed  volume,  July  1834).  In  August  1834,  the  Southern 
Chinese  H.  cicatricosa  (H.  Senegalensis)  whs  considered  to  be 
the  shell  indicated  by  I>r.  Lea,  in  the  opinion  of  the  late  Mr. 
G.  6.  Sowerby,  and  was  described  by  me,  in  the  Zoological 
Journal  of  that  year,  under  Lea's  name,  together  with  H.  inter- 
rtg)ta,  m.,  which  occurs  abundantly  in  the  Rajmabal  range, 
south  of  the  Ganges,  and  in  the  Botanic  Gardens  near  Calcutta. 
There  is  now  little  reason  to  doubt  that  H.  irtiemtpla  is  the 
same  as  Lea's  original  shell ;  and,  even  assaming  that  the  latter 
had  the  advantage  of  priority  of  publication,  the  locality  wrongly 
assigned  by  the  name  to  the  species  should  cause  the  abandon- 
ment of  the  designation  on  the  same  ground  as  that  of  the 
Chinese  species  originally  attributed  by  mistake  to  Senegal. 

A  single  dead  and  imperfect  specimen  of  H.  interrupta  was 
sent  to  me  from  the  station  of  Darjiling,  where  it  was  picked  up 
by  Mr.  Theobald  near  a  European  dwelling-house.  It  was  pro- 
bably thrown  away  by  the  late  Dr.  Pearson,  who  resided  at  that 
station  for  some  months,  and  who  had  also  collected  the  shell, 
which  I  discovered  in  1831,  in  the  outliers  of  the  Rajmabal 
range.  It  is  highly  improbable  that  the  numerons  conchological 
collectors  who  have  lately  explored  Darjiling  and  other  parts  of 
the  Himalayan  Mountains  should  have  missed  a  shell  so  con- 
spicuous and  abundant  where  found ;  and  when  a  '  Times '  edi- 
torial notice  could,  in  1860,  announce  a  spur  of  the  Himalaya 
as  being  visible  from  Calcutta,  it  is  not  a  subject  for  wonder 
that  an  American  traveller  should  have  mistaken  a  group  of 
bills  south  of  the  Gangea  for  an  offset  of  the  magnificent  moun- 
tains which  form  the  northern  boundary  of  Hindostan. 
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4.  Helix  hpptioct/clos,  B.,  n.  sp. 

H.  ttaU  latiMime  mnbilicnta,  orbicnlato-pUnata,  planorbifontii,  de- 
pressa,  (ra^i,  obliqne  striatuls,  traoslucente,  polita,  olivaceo- 
cornea ;  spira  concanuscalB,  apke  Toveolato,  autaris  pTofundia ; 
anfractibus  4^,  gradatim  iDCTCScentibua,  utrinqne  couTeiia,  ultimo 
GODTeiiuscalo,  peripheria  aubcarinata ;  apertura  valdc  obliqna, 
elliptico-limata ;  perktomate  t«nui,  acuto,  marginibuB  conniveoti- 
biu,  callo  tenui  junctig. 
Diam.  major  6,  mioor  5,  alt.  1  j  mill. 

Habitat  sub  atercore  bovillo  ad  latera  colUum  prop«  Fort  M'Donald, 
teste  F.  Layard. 

This  little  shell  resemblee  a  Planorbia  more  closely  than  any 
known  species  of  Helix.  The  specimens  were  taken  in  a  living 
state,  and  it  is  a  matter  for  regret  that  the  tentacala  and  eyes 
were  not  examined  and  recorded  at  the  time  of  capture.  Mr. 
La^ard,  however,  states  that,  when  placed  under  a  glass,  the 
animals  crept  briskly  on  the  interior  surface,  a  (act  which  inva- 
lidates the  idea  of  the  shell  being  poasibly  a  Planorbia.  It 
occurred  on  a  £at  space  on  the  side  of  the  hills  where  a  clearing 
had  been  made  for  cultivation,  and  where  no  water  lay.  -  The 
habits  of  the  little  Rohilkund  Planorbis  rolula,  to.,  the  temporary 
inhabitant  of  a  precarious  pool,  may  be  compared  with  those  of 
Helix  hyptiocyclos,  by  referring  to  the  'Annala  of  Natural  His- 
tory' for  May  1850. 

The  HimEdayan  Helix  Huttoni,  Pfr.,  which  was  detected  by 
the  Messrs.  Blanford  on  the  northern  face  of  the  Nilgiri  range, 
ia  Southern  India,  reappears  in  the  central  mountain-group  of 
Ceylon,  where  Mr.  F.  Layard  took  it  near  Fort  M'Donald. 

5.  CUnuilia  Ceylanica,  B.,  n.  ap. 

C.  testa  vix  limata,  fusiformi,  oblique  confertisBime  castulata,  costulii 
nonnullis  undulatis,  fnscescenti-olivacea;  spira  gradatim  attenuata, 
lateribuB  convexiusculis,  apice  obtusinsculo,  sutura  impressa  ;  an- 
fractibua  8,  conveziusculis,  ultimo  ad  basin  rotundato ;  apertura 
aabobliqna,  pyriformi,  lamellis  contiguis,  iuferiore  valde  exserta, 
torta,  plida  palatalibus  2,  lulHequalibus,  elongads,  columellari  im- 
mersa ;  periatomate  continuo,  sapeme  soluto,  nndique  enbexpanso, 
reflexiosculo. 
Long.  12,  diam.  2i  niiU. ;  apert.  long.  3,  lat.  2  mill. 
Habitat  prope  Fort  M'Donald. 

Found  by  Mr.  F.  Layard  at  an  altitude  of  4500  feet  on  the 
central  mountain  mass  of  the  Island  of  Ceylon.  Its  nearest 
Indian  ally  in  form  is  the  Darjiling  C.  los,  from  which  it  may 
at  once  be  distinguished  by  ita  sculpture,  teeth,  and  internal 
plicae.  Thia  is  the  6rat  species  of  the  genus  which  has  been 
found  in  Ceylon.  No  representative  has  yet  occurred  in  Southern 
or  Central  India. 

Atm.  If  Mag.  N.  Hitt.  Ser.  3.   Vvl.  li.  7 
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6.  praxis  Haughioni,  B.,  n.  sp. 
S.  testa  imperforata,  oblongo-conica,  aubturrita,  solida,  striata,  Tersus 
sntnnun  et  apicem  cost  ulato- striata,   albida,  epidermide  olivAcea 
minutissiine  corrugata  indata ;  spira  elongato-couica,  tbtsus  apicem 
obtnsiuscnlum  snbito  attenusta,  sutura  impresaa ;  anfractibuB  7, 
Tix  conrexiusculis,  snbplannlatis,  ultimo  ad  peripberiam  subangu- 
lata ;  apeitara  vix  obliqna,  oTato-elliptica,  intus  ceernleo- albida, 
marnne  deztro  teaui,  acuto,  columellari  calloso,  planato,  ezpami- 
usciuD,    Tcraas  basiu  leviter  emarginato,  mai^inibiu  callo,  tenui 
expanso  jnncCis. 
Long.  20-30,  diam.  10-1 1  mill. ;  apert.  long.  1 1,  lat.  5  mill. 
Var.  oxynter  testa  elosgato-torrita,  graciliore. 
Lone.  30,  diam.  8  mill. 
Habitat  ad  Portum  Blair  insularum  AndamanicBmm. 

This  species  was,  I  believe,  first  discovered  by  Dr.  Walker, 
Saperintendent  of  the  Settlement ;  bnt  the  most  perfect  speci- 
meos,  with  the  epidermis  in  fine  condition,  were  receired  from 
his  snccessor.  Major  Uaughton. 

There  is  a  tendency  in  the  stouter  form  to  vei^  towards  the 
variety  which  I  have  called  oxynter,  although  the  extreme  spe- 
cimens might  be  considered  as  separate  species.  A  single  spe- 
cimen of  this  variety  was  sent  by  Major  Ilaughton. 

7.  Spiraxh-  Walkeri,  B.,  n.  sp. 

S.  testa  imperforata,  cylindraceo-tnrrita,  arcnato-striatissima,  sub 
epidermide  albida ;  spira  gracili,  apice  obtuao,  sutura  profundius- 
cula ;  anfractibna  9,  convexiusculis ;  apertura  obliqna,  elliptica ; 
mai^ne  destro  tenni,  acuto,  supeme  arcuato,  columellari  cbIIosq, 
subito  revoluto. 
Long.  14,  diam.  3^  mill. 
Habitat  ad  Portum  Blair. 

None  of  the  specimens  sent  by  Major  Uaughton  possess  a 
perfect  epidermis,  and  all  are  more  or  less  injured  at  the  aper- 
ture. 

8.  Spiraxis  Layardi,  B.,  n.  sp. 

S.  testa  imperforata,  elongato-torrita,  tenui,  arcuato-striatula,  albida, 
epidermide  tenui  polita  cornea  induta ;  spira  elongala,  apice  ob^ 
tuso,  sutura  profundiuscnla,  nonnnnquam  eroso-denticulata ;  an- 
fractibus  7j,  convexis,  ultimo  pone  columetlam  impresso  ;  apertura 
obliqua,  elongato-orata,  supeme  anguatata;  peristomate  tenni, 
acuto ;  labro  arcuato,  margine  colamellari  incrassato,  modice  torto. 
Lon^.  12^,  diaro.  4  mill.;  apert.  lui^.  4,  diam.  vix  2  mill. 
Habitat  ad  Moopana,  Bootelle,  &c.,  insulK  Ceylon. 

This  shell,  the  first  of  the  genns  noted  from  Ceylon,  was  col- 
lected by  Mr.  Frederick  Layard.     Specimens  with  the  polished 
epidermis  were  very  scarce. 
Cheltenham,  Jan.  5,  1863. 
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Addendum. 
9.  Spiraxia  CingalenMit,  B.,  u.  sp. 

S.  testa  Bubrimata,  aubulato-turrita,  gracili,  Bokida,  poUta,  striatula, 
etriis  miDutis  conf«rtissimia  auduUtis  spiralibiu  decuBsata;  apira 

eloDgata,  superne  BenBtm  attenuata,  spice 7  autura  vix  im- 

pTCBsa,  irr^itilari ;  anfractibua  BuperstitibuB  1 1  (apicalibus  defi- 
dentibua),  planalatu,  ultimo  ad  basin  rotundato :  apertura  sub- 
obliqua,  emarffinato-elliptica ;  peristomate  recto,  intuB  ad  angulum 
snperiorem  csUobo  ;  margine  dextro  supeme  arcuato,  basali  incras- 
sato,  colnniellari  calloso,  expansiuscalo,  subreflexo,  snperne  plica 
obliqua  apirali  solida  munito. 

Lon^.  14,  diam.  3  mill.;  apert.  long.  3,  diam.  \\  mill. 

Habitat  ad  Weelgamoowe,  Matelle,  Ceylon. 
A  single  specimen  of  this  peculiar  form  is  in  Mr.  P.  Layard's 

collection.     It  is  a  dead  shell,  and  is  deficient  in  the  superior 

whorls.    I  hsd  not  seen  it  before  the  previous  part  of  this  paper 

wu  in  type. 
Januarys. 


XIII. — On  the  Nomenelatwe  of  the  Foraminifera. 

By  W.  K.  Parkbe,  M.  Micr.  Soc.,  and  T.  R.  Jones,  F.G.S. 
Part  Nni.—Textvlana. 
As  the  typical  Btdimina  have  a  strong  resemblance  externally  to 
a  Bidimtia,  so  the  large  TextxUaria  trocfms,  D'Orb.,  insensibly 
losing  itself  in  T.  turris,  D'Orb.,  brings  to  mind  the  shape  of 
the  Trockus  among  MoBuaca.  The  mimetic  T.  trockus,  however, 
can  scarcely  be  considered  as  the  type  of  this  very  variable  spe- 
cies ;  for  the  circularity  of  the  transverse  section  or  of  the  base 
of  the  cone  is  rather  to  be  regarded  as  an  extreme  condition, — 
the  conical  forms  of  Texttdaria  being  homomorphons  with  the 
short  forms  of  Bulimina  variabilis  and  the  broadly  conical  poly- 
stomouB  Valvulina. 

Textnlaria  agglutinans,  D'Orb.,  oval  in  its  transverse  section, 
and  with  more  or  Iraa  irregular  gibbositr  of  its  chambers,  gives, 
in  its  ordinary  and  moderately  developed  condition,  a  fuller  idea 
of  the  apcdea  than  any  other  variety.  The  T.  sagittula  of  De- 
france  was  the  first  to  receive  the  generic  name.  It  is  smaller 
than  the  foregoing,  and  more  compressed,  and  leads  down  to  the 
most  delicate  variety,  T.  pygmaa,  D'Orb,  It  does  not  present  the 
mean  of  the  specific  characters,  however,  and  thus  does  not 
supply  a  fair  type  of  the  species. 

Among  the  very  minute  organisms  to  be  seen  in  marine  de- 
posits, recent  and  fossil  (bucIi  as  chalk-dust  and  the  mud  of  the 
Clam-beds  of  the  East  Indies),  are  tiny,  delicate,  translucent 
7* 
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Fonumnifers,  conBistmg  of  BymmetricaUy  arranged  globose  cellsj 
alternately  placed  along  the  axis  of  the  shell,  and  rapidly  in- 
creasing in  size.  These  may  be  grouped  in  two  sorts, — one 
biserial  {Textularia ;  T.  globuhsa,  Ehrenberg),  and  the  other 
triserial  { FemeuiVina ;  V.pi/gmtta,Egge:T,6p.):  the  former  prevails 
in  the  Chalk ;  and  both  kinds  are  abundant  in  deep  seas  (Red 
Sea,  &c.).  These  present  conditions  very  analt^na  to  what 
obtains  in  other  allied  forms,  and,  like  the  small  and  delicate 
varieties  of  Butimiita,  Umgerina,  Globigerina,  and  Rotalia  (espe- 
cially R.  Beccarii  in  shallow  water),  appear  to  owe  their  origin 
to  one  or  Other  of  the  following  conditions :  —an  excessive  abun- 
dance of  individuals,  local  brackishness  of  shallow  water,  or 
extreme  and  abyssal  depth.  Such  very  simply  constructed  forms, 
arrested  at  an  early  stage  of  growth,  require  great  care  in  the 
obsei-ver  who  would  arrange  them  specifically;  and  unless  the 
little,  almost  transparent  shell  under  the  microscope  be  turned 
in  all  directions,  and  compared  with  its  homomorpbs  in  other 
groups,  no  certainty  can  he  attained  to :  seen  in  Canada-balsam 
or  other  liquids,  or  in  transparent  sections  of  rock-specimens, 
its  nature  can  only  be  guessed  at. 

Referring  to  Dr.  Carpenter's  '  Introduction  to  the  Study  of 
Foraminifera '  (Ray  Society),  1862,  p.  190,  &c.,  for  an  account 
of  the  atructure  and  relations  ai  Textvlaria,  we  may  state  ng.  i. 
that  it  is  one  of  the  most  polymorphic  and  protean  spe- 
cies of  Foraminifera.  Its  morphology  is  more  complex  , 
than  that  oi  Nodosarina.  The  first  four  or  five  chambers 
are  often  arranged  in  a  flat  Nautiloid  spire  (like  that  of 
Rotalia  or  Operculina] ;  but  this  direction  of  the  coil  is  i 
soon  changed,  and  the  long  and  more  or  less  compressed 
spire,  with  its  biserial  alternating  chambers,  is  formed. 
Witb  an  almost  tendril-like  Irecdom  of  growth,  the  spire 
varies  widely  in  its  proportions  in  different  varieties.  ( 
The  Dsutiloid  coil  occurs  in  the  fiAttened  "Bigenerine"  \ 
condition  oiTextularia;  but  here  further  licence  is  taken,  { 
the  shell  finishing  vrith  a  mjiffle  series  of  chambers,  and  ) 
thus  presenting  a  Ttigenerine  state.  This  trimorphism 
has  been  observed  in  certain  individuals  allied  to  T. 
prtelonga,  from  the  Gault ;  for  in  some  Gault-clays,  pro- 
bably of  deep-sea  origin,  this  variety  commences  with 
a  9aX  spiral  coil,  then  becomes  biaerial  with  an  alterna- 
tion of  chambOTs  (Textularian),  and  ends  uniserially.  ^^Jjjjj 
This  Trigenerine  variety  occurs  fossil  also  in  the  Oolite-  r.^j.' 
clays.  As  a  useful  varietal  form,  it  deserves  a  distinguishing 
name,  and  may  he  termed  Textularia  annectens  (fig.  1). 

Texttdaria  prahnga,  Reuss,  has  very  often  a  coiled  commence- 
ment (it  is  figured  thus  in  Eley's  '  Greology  in  the  Garden,'  pi.  3. 
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fig.  16,  and  pi.  9.  fig.  1&  c,  p.  196) ;  and  Bigeneriiie  Texttdaria 
with  a  coiled  commencemeDt  occur  Id  Baffin's  Bay.  So  also  7*. 
cttrinaia,  D'Orb.,  is  often  coiled  in  its  early  stage,  especially  the 
specimens  foand  in  the  London  Clay ;  and  the  coiled  condition 
of  Grammoitomum  eapreoba,  D'Orb.,  is  well  and  boldly  illns- 
trated  by  Soldani  in  bis  '  Testaceograph.'  rol.  i,  part  2,  pi.  108. 
O.  capreolug  and  its  subvarieties  may  be  either  coiled  and  bi- 
serial,  or  coiled,  biserial,  and  uniserial  (offering  a  form  equivalent 
to  Textviaria  annectem),  or  bi-  and  uniserial  without  the  coil. 
It  ia  often  sandy,  and  of  a  lai^  relative  size;  it  occurs  in  the 
West  Indies,  and  abounds  in  the  Adriatic. 

Some  of  the  shells  arranged  as  Gaudryina  (for  instance,  G. 
ttphonella,  Reuss)  have  their  triple  series  of  chambers  so  twisted 
on  the  axis  as  to  have  a  Buliminoid  aspect.  We  possess  a  very 
beautiful  spraimen  of  this  kind  from  the  Tertiary  beds  of  San 
Domingo.  A  slight  approach  to  this  condition  occurs  in  the 
Vemeuilina  poltfstropha  {Bidimina  polystropha,  Reuss),  which  we 
have  found  to  be  very  common  in  the  living  state  in  Davis's 
Straits  (Baffin's  Bav),  St.  George's  Bay  (Beyrout),  Syra  (Greek 
Archipelago),  Abrolhos  Bank,  &c. 

A  large  proportion  of  the  Textularia  may  be  clear-shdled  and 
tubuliferouB,  as  the  smaller  individuals  of  Textularia  proper, 
Grammostomum,  and  Vememlma.  Others  are  opake-shetled, 
because  arenaceous.  The  calcareous  cement  of  the  shell-matter 
in  many  ( Vemeuilina  polyxtropka  and  Bigenerina  digitata)  is  of  a 
femiginouB  colour  in  the  recent  state,  the  substance  of  the  shell 
having  the  rusty-red  colour  of  the  recent  lAtuola — a  colour 
which,  with  other  tints,  occurs  in  both  opake  and  clear-shelled 
Foraminifers*. 

All  the  lai^r  varieties  of  Textularia  are  arenaceous;  but 
there  is  a  host  of  small  forms  (many  of  which  have  been  ho- 
noured by  authors  with  specific  appellations)  entirely  free  from 
foreign  matter,  the  shell  being  composed  of  finely  perforated 
clear  substance.  These  are  at  first  sight  often  undistinguishable 
from  D'Orbigny's  BoliviruB  (which  may  be  said  to  be  Textulari' 
form  Bulimina).  The  larger  forms,  T.  truckus,  T.  turris,  T,  ag- 
gbttinans,  and  T.  gibbosa  (essentially  hyaline  in  their  shell- 
Btmctnre),  strengthen  themselves  not  only  with  sand-grains,  but 

*  The  Mme  ipeciei  of  Foraniiiiifera  m»y  be  very  variable  in  tint  wheo 
taken  from  different  habilAtt.  Orbitolilei  may  be  .either  rust-colouied, 
livid,  or  pink  (utuall^  tbe  Utt).  In  Miliola  the  aperture  ii  «ometime« 
nuty ;  and  landy  ipecunena  are  lometiinei  altoeether  nut-coloiiTeil,  espe- 
cially QuatqaeloeitiMa  agghiHiuau.  Fmercplii  is  pink  wben  alive.  Aheo- 
Ima  i>  Knnetitnes  pink,  sometimea  ruaty.  OlobiperiHa  hu  a  beautiful  pink 
calonr.  Planorbidina  fareta  ia  livid  or  purphah  io  the  Hediterranean, 
P.  xml^arU  of  AnitraUa  is  livid ;  in  the  Indian  Sea  it  ii  rosy  pink ;  and 
often  It  ia  dettitnte  of  colour. 
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(as  is  also  the  habit  of  Valvulina)  acquire  some  degree  of  mde 
omament  from  the  accretion  of  smaller  Foraminifers,  sponge- 
spicules,  and  prismatic  fragments  of  moUuscan  shells.  The 
clear  and  porous  shell,  in  small  and  medium-sized  specimens, 
occasionally  has  the  pores  projected  as  short  tubes ;  this  is  well 
shown  in  a  little  Bigenerioe  Textularia  in  the  Eocene  deposits 
of  Grignon,  which  is  closely  related  to  T.  peclinala,  Reuss 
(Denkschr.  k.  Akad.  Wiss.  Wieo,  1850,  i.  pi.  49.  f.  2,  8),  from 
the  Vienna  Basin,  but  is  characterized  by  its  relatively  few  pseudo- 
podian  passages  being  elongated  as  short  tnbes  all  orer  Uie  sur- 
face (6g.  2).  Planortmlinafarcta  bas  very  small  deep-sea  varieties 
with  similar  structure — for  instance,  Rolalia  relicttlata,  Gzjcek, 
Haid.  Nat.  Abbandl.ii.l848,pl.l3.f.7-9  (=S^hot>iaJinUrriata, 
Reuss,  Denks.  k.  Akad.  Wiss.  Wien,  i.  1850,  pi.  47.  f.  6)  (fig.3) : 
these  tubulifcrousP/anor&u/tno  are  not  uncommon  in  the  Red  Sea 
and  elsewhere,  and  both  recent  and  fossil  in  the  Mediterranean 
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tubuUCnm,  F  if  J  m.  nciculiiU.  C^iil. 


Like  some  of  the  small  varieties  of  Bulimma,  the  little,  parti- 
cularly  clear  Textularta  frequently  develope  a  crest  with  prickles, 
as  is  well  seen  in  the  T.  caritiata,  D'Orb.,  so  common  in  the 
London  and  other  Tertiary  claya. 

The  large  Textularia  trockua  of  the  Miocene  Sands  of  San 
Domingo  adopts  the  habit  of  Littiola  in  subdividing  its  cham- 
bers ;  so  that  each  lobule  of  aarcode  must  itself  have  been  most 
minutely  lobulated.  This  labyrinthic  condition  is  seen  in  a  less 
degree  in  the  large  T.  agghtinans*  of  the  Suffolk  Crag. 

As  in  Bulimina,  so  in  Textularia  proper,  the  aperture  is  the 
diagnostic  mark.  It  is  merely  a  low  transverse  arch  having  for 
its  base  the  middle  of  the  septal  plane  of  the  penultimate 
chamber :  generally  the  aperture  has  not  a  thickened  marginj 
but  sometimes  it  is  slightly  lipped.  In  many  of  the  Textnlarian 
varieties  the  aperture  gets  more  and  more  in  the  substance  of 
the  septal  plane,  passing  upwards  towards  the  apex  of  the  COD- 

*  For  man;  iplendid  ipecimeiu  of  this  shell,  and  also  of  T.  Iiutm  and 
T.gibboia,  from  the  tame  depMit,  we  are  indebted  to  Searlei  Wood,  E«q., 
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vexity  of  the  Beptnm,  and  thus  becoming  termiiisl,  la  this  way 
it  takes  the  form  of  a  vertical  alit-like  apertare  (generally  with- 
ont  a  margin)  in  Grammosionmm  (a  compresBed  Textulana)  both 
ID  the  monomoqihouB  and  dimorphous  formi,  and  especially  in 
the  large  individuals. 

Ehrenberg's  Proroporus  (as  illustrated  by  Beuss,  Sitzungsb. 
Aiad.  Wias.  Wien,  vol.  xl.  p.  331,  pi.  13.  fig.  5}  is  an  elongate 
Textularia  with  its  aperture  terminal  or  nearly  so. 

Id  Gaxtdryina  and  the  sandy  Sai/rma  the  aperture  is  gene- 
rally more  or  less  margined  and  terminal.  In  VerneuUtna 
the  later  cells  have  the  aperture  more  and  more  axial;  the  ter- 
minal chamber  in  large  specimens  having  s  central  apertare, 
generally  nnlipped :  these  furm  Reuss's  genus  "DHiaxia*.  Id 
the  bi-  aniserial  varieties,  also,  of  Textularia  the  mouth  becoaies 
ceutral  and  pouting. 

A  most  complete  confluence  of  all  these  Textularian  forma, 
whether  varying  in  the  mode  of  growth,  the  aiie  and  shape  of 
chambers,  or  position  of  aperture,  is  proved  by  the  countless 
intermediate  modifications  yielded  by  most  sea-bottoms,  fossil 
and  recent. 

The  chief  forms  of  Textularian  growth  may  be  thus  enume- 
rated:— 

Textularia  proper.  Biserial,  with  transverse  aperture  at  the 
base  of  the  (Uiamber. 

Bigenerina.  Biserial,  becoming  uniaerial  (bi- uniserial) ;  with  a 
terminal,  round,  pouting  aperture. 

GrammoBtomwm.  Usually  biserial,  extremely  compressed;  with 
simple  slit-like  aperture  at  the  end  of  the  ehamber :  occasion- 
ally bimorphous  or  even  trimorphons. 

Sagrina  (in  part :  8.  rugosai,  S'Orb.,  sandy).  Biserial  and  some- 
times tri-  biserial ;  and  then  uniserial  as  far  as  one  chamber ; 
with  a  pouting,  round  terminal  aperture. 

Gaadryina  begins  triserially  (Veraeuiline),  and  generally  ends 
biserially,  the  last  aperture  being  Textularian ;  but  it  runs 
insensibly  into  the  foregoing.  Some  Gaudryina  are  twisted 
and  Buliminoid. 

VerneuUtna.  Triserial.  V.  ^tbia  (Reuss)  =  Uvigerina  tricarinaia, 
lyOrb.,  takes  in  its  last  chamber  a  central  aperture  (TH/oxm, 
Reuss) :  another  single  chamber  makes  it  Glavuline.  In  V. 
ibJiia  the  aperture  may  be  seen,  in  a  series  of  specimenir  to 
creep  up  Irom  the  base  of  the  cell  to  the  top. 

Claoulma  (part).      Those   VemeuUina  taking  on  a  uniserial 

■  Sitxunnberichte  Akul.  Win.  Wien,  1860,  vol.  xl.  p.  83. 
t  The  ottier  Sagrina  i,8.  pulckella,  J)'Oth.Yot.  Cnhi.'pl  I. igt.S3,24] 
(biMrial,  ribbed,  aod  not  tandy)  n  a  Uvigerata. 
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ehamber,  with  a  round,  poodug,  central  aperture,  and  no 

valve*. 

Textularia  are  widely  distributed :  one  and  the  same  deposit 
UBualiy  yields  many  varieties ;  indeed,  it  is  a  world-wide  species, 
and  it  seems  to  thrive  equally  well  off  the  North  Cape  and  in 
the  East  Indian  Seas.  The  lai^est  specimens  are  T.  gibbosa, 
T.  agglutmofu,  and  the  conical  T.  trocbus  and  T.  turrit.  Shelly 
sands  and  sheUy  clays  yield  the  largest  Textularia  at  from  30  to 
100  fathoms,  60  to  70  fathoms  being  the  best  depth  (coast  of 
Sicily;  English  Channel;  off  Vigo  and  Ushant;  and  Southern 
Australia). 

Textuiaria  sagittvla  generally  occurs  in  company  with  the 
large-sized  Texlulariee,  and  is  very  common  in  all  seas  at  a 
moderate  depth.  Remarkably  large  specimens  of  T,  carinata 
(which  asually  occurs  of  small  size)  are  found  in  the  rich  Nodo- 
aarian  clay  of  the  Vienna  Basin;  also  recent  in  the  line  of 
soundings  off  South  Arabia,  between  Socotra  and  Kurachee. 

The  London  Clay  yields  three  varieties  of  Textularia — a  glo- 
bose-chambered form,  a  compressed  carinate  form,  often  with 
a  flat  spiral  commencement  (T.  carinata,  D'Orb.),  and  the  tri- 
nniaerial  form  {Clavulina  commwiit^). 

The  Chalk  and  Chalk-marl  are  very  rich  in  Teztularian  forms, 
especially  T.  Irochus,  T.  lurris,  T.  pralimga,  and  other  true 
Textularia,  as  well  as  Fem«ii/ma  Iriquelra,  V.  dubia,  &c.  The 
Qflult  of  Biggleswade,  Bedfordshire,  appears  to  have  been  depo- 
sited in  a  deeper  sea  than  the  Gault  of  Kent  was,  if  we  judge  by 
the  varieties  of  Textularia  and  other  genera,  compared  with 
recent  conditions.  It  yields  Textularia  not  only  having  the 
eoiled  commencement,  but  becoming  uniserial  (7".  annectene). 

Textularia  occurs  in  the  Silurian  greensand  of  St.  Petersburg  j 
in  the  Carboniferous  and  Permian  limestones ;  plentifully  (usually 
small,  but  large  when  Vemeniline)  in  some  of  the  clays  of  the 
Oolites;  abundantly  in  the  Cretaceoua  rocks;  and  plentifully 
and  varied  in  the  l^rtiary  deposits. 

A  lAtt  ofaome  of  the  Textularise  ^rqper. 
1826.  Textulsris  Ribbon,  D'Orb.  Hodilei,  No.  28;  Ann.  Sc.  Nat.  vii. 


p.  26,1. 1 

1828.  TeztuUria  tagittnk,  Dd^roMce,  Diet.  Sc.  Nat.  vol.  ixiii.  p.  344, 
pi.  13.  f.  5. 

*  Clavulina  Parinennt,  D'Orb.,  Hod^et,  No.  66,  U  ccrtainlj  a  tri- 
uniserial  VahtUina  with  the  low  of  the  little  hp- — an  scddent  cammoii  to 
the  brittle  Grignoa  fbuilt.     Clavulina  nodotaria,  D'Orb.,  ii  b  Bigenerine 

t  Nodoitiria  ru^tiea,  Jonei,  Honi*,  CaUl.  Brit.  Fuw.  1854,  p.  3S. 
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1839.  Teztukria  acglntinuu,  ITOrb.  For.  Cub*,  pL  1 . f.32-34. [The  tjrpe.] 
1S39.  Textulam  globiUo«a,  Ehrenberg,    Abhaiidl.  Akad.  BerUu  (1838), 

1839,  pl.4{«eTeralfig«,). 

1840.  TeitukiiB  tro«hai,  D'Orb.  H.  S.  G.  Ft.  it.  p.  45,  pi.  4.  f.  25,  26. 
1840.  Teitularift  turria,  D'Orb.  M.  S.  G.  Fr.  iv.  p.  46,  pi.  4.  f.  27, 28. 

1845.  Textnluift  pnelonga,  Hatti,  Bbhm.  Kreid.  i.  p.  39,  pi.  12.  f.  14. 

1846.  Textnlara  cwinaU,  D'Orb.  For.  Fom.  Vieu.  p.  247,  pL  14.  f.  32-34. 

A  lAit  of  several  of  the  best-known  Varieties,  Passage-forms,  or 
Polymorphs  of  Textulaha,  with  Remarks  on  their  Stpiont/my. 

1826.  TulTulina*<!*pTeolu«,D'Ori.Mod£ln,  No.59;  Ana.  Sc.  Nat.  Tii. 

p.  264.  No.  1,  pi.  11.  f.  5-7. 
„     VnlTuliM  elegaus,  D'Orb.  Ann.  Sc.  Nat.  vii.  p.  264.  No.  3. 
„      Bigenerina  ni>do«aria,  D'Orb.  ModMei,  No.  hj ;  Ann.  Sc.  Nat.  vii. 

p.261.No.  1,  pi.  11.  f.  9-12. 
„     Bigenerina  digitata,  D'Orb.  VLoAhlea,  No.  58.  [Gemmulma  iigitata, 

D'Orb.  Ann.  Sc.  Nat.  vii.  p.  262.  No.  4.] 

1838.  Teitularia  triquetra,  Uiuxfcr.  N.  Jahrb.  1838,  pL  3.  f.  19.   [Ver- 

neuilina.] 
„     B^nerina  piuilla,  Bomer,  N.  Jahrb.  1838,  pi.  3.  f.  20.  [B.  nodo- 
taria,  D'Ori.] 

1839.  Vnlvulina  gramen,  D'Orb.  For,  Cuba,  pi.  l.f.  30,31. 

„  Caudeina  nitida,  DfOrb.  For.  Cuba,  pi.  2.  f.  19,  20.  [A  amall  Vtr- 
nemlina,  showing  a  few  pieiidopodial  paaaagei  near  the  jimcturei 
of  the  pella.] 

„  Clavulina  nodouiia,  D'Orb.  For.  Cuba,  pi.  2. 1. 19, 20.  [Bigenerina 
nodoiaHa,  D'Orb.] 

1840.  Temeuilina  tricarinata,  D'Orb.  M^m.  Soc.  G^l.  France,  it.  p.  39, 

pi.  4.  f.  3, 4.   [V.  triquetra,  Muiuter.'] 
„      UTwerina  tricarinala,  iTOrb.  H.  S.  G.  Fr.  iT.  p.  42,  pi.  4.  f.  16, 17. 

[Vemeuilina  (Tritazia)  dubia,  Rnus.] 
„     Gaudrjina  rugosa,  DOrb.  M.  S.  G.  Fr.  iv.  p.  44,  pi.  4.  f.  20, 21 . 
„     OaudiTuiB  papoidei,  D'Orb.  M.  S.  O.  Fr.  iv.  p.  44,  pi.  4.  f.  22, 24. 
„      Sagrina  ragoaa,  D'Orb.  H.  S.  G.  Fr.  iv.  p.  47,  pi.  4.  f.  31, 32. 
1S45- Textnlaria  triquetra.  Munst.,  Reuu,  Bohm.  Kreid.  pi.  13.  f.  77- 
1846.      [Vemeuilina.] 
„     Buliraina  poly itropha,  Reass,  Bohm.  Kreid.  ii.  p.  109,  pi.  24,  f.  53. 

[Vemenilina;  aandj,  awollen,  twiated.l 
„     Teitnlaria  tricarinata.  Sew*,  Bohm.  Kreid.  pi.  8.  f.  60.    [yemeoi- 

liua  triquetra,  Afiin«t.] 
„     Verneuilina  Bronni,  Rmm,  Bohm.  Kreid.  pi.  12.  f.  5.  [V.  triquetra, 

Minster.'] 
1846.  Clayulina  comraunia,  DOrb.  For.  Fom.  Vien.  pi.  12.  f.  1.  [Vemeui. 

Una,  tri-  uniierial ;  or  Clavuline  Vemenilina.] 
„     Bigenerina  agsludnan*,  D'Orb.  For.  Foaa.  Vien.  pi.  U.f.8-t0.  [B. 


nodoiaria,  i>'Ori.,  elongate.} 
ta,  ffOrb.  I 


„     TemeuiUna  tricarinata.  If  Orb.  For.  Pom.  Tten.  pi.  21.  f.  26,  27. 

[T.  triquetra,  MUmster.'] 
„     Gandjvinapnpcndes,D'OrS.FoT.FoM.Vien.pl.21.f.34,35rnot36]. 
„     Vulvulina  gramen,  D'Orb.  For.  Fom.  Vien.  pL  21.  f.  46,  47. 
1850.  Vemenilina  apinuloaa,  Reuss,  Denkichr.  Wien,  i.  pi.  47.  f.  12. 
„     GaodrTina  Badenni,  Reuu,  Denkacbr.  Wien,  i.  pi.  4?.  f.  14. 

*  This  term,  diaoaed  by  D'Otbigny,  ia  well  Kplaeed  bj  Orammostomtim, 
Ehrenberg. 
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1861.  Vemeuiliiu  Broani,  Beau.  Nat.  Abhandl.  iv.  pi.  5.  f.  2.   [T.  tri- 
quetn,  Mtaut."] 
„     VeTDeuiliiuk  dubia,  TUutt,  Nat.  Abhandl.  iv.  pi.  5.  f.  3.    [Tritaiia, 

Rnu*.] 
„     Gaudirina  Ruthenica,  Rout,  Nat.  Abhandl.  iv.  pi.  5.  f.  4.  [Sagrina, 

„     OaudiyinB  (iphoneUa,  Reuta,  Zeitach.  Dentach.  QeoL  Get.  iii.  pi.  G. 

r.  40-42.   [Sagiina,  D'Orfi.] 

„     Grammoatomum  dilatatum,  Bitm,  Zeitcch.  Deutach.  Oeol.  Gei.  iii. 

pi.  8.  f.  8.   \Q.  capreoliia.  ffOi.] 

1854.  Nodoiaria  nubca,  Jonet,  Morria'i  Cat.  Brit.  Fosb.  2oA.  edit.  p.  38. 

[CUvulina  communia,  lyOrb.;  a  Clavuline  Vemeuilina.] 

„     Veraeuiliua  Mueotteri,  Reu*»,  Denki.  Wiea,  vii.  pi.  26.  t.  6.    [V. 

triquetra,  Afiiiuf .] 
„      PDlrmorphina  lilicea,  ScJuiitie,  Org.  Polyth.  pi.  6.  f.  10, 11.   [Vm^ 
neuilina  polyitropha,  iinwf.] 
1857.  Bulimina  amiMea,  WiUianuim,  Brit.  Foram.  pi.  S.  f.  136,  137. 
''"      luUiiia  paljvtropba,  BesM.] 

tubemdata,  Eggtr,  N.  Jahtb.  1857,  p.  284,  pi.  12.  f.  4-7. 
I  vemeuilina  poljratropha,  Smaa.] 
Bulimiiia  pypnuea,  Eggtr,  N.  Jabrb.  1857,  p.  284,  pi.  12.  f.  10,  II. 
[Veraeudina;  imooth,  inflated,  twiitedj 
).  Tritaxia  trieaiiuata.  Rout,  Sita.  Akad.  Wien,  1860,  voL  xl.  p.  83, 
pi.  12.  f.  t,  2.  [VemenUinB,  with  central  aperture.] 


XIV. — On  the  Genera  and  Species  of  Recent  Brachiopodt  found 

in  the  SeoB  of  Japan.  By  Abthde  Adaus,  F.L.S.  &c. 
The  result  of  my  inveBtigationB  into  the  geographical  distribu- 
tion of  the  Terebratulidn  in  Japanese  waters  shows  that  the 
North-Europeanj  the  North-Asiatic,  and  the  Indo-Pacific  pro- 
vinces  require  to  be  united  as  regards  these  MoUusks.  Besidea 
Waldheimia  Grayi,  Terebratulina  Jtgtonica,  and  Terebraiella  Co- 
reanica,  the  North-Asiatic  province  yielded  me  Waldheimia  crU' 
ntum,  Py^.  sepiigera,  and  TerebratuUna  c^ui-serpentit.  I  likewise 
obtained  Waldheimia  picta,  Terebratulina  Cianingii,  and  Ismenia 
tanguinea,  which  were  supposed  to  be  confined  to  the  Indo- 
Paofic  prorince. 

Fam.  TerebratnlidiB. 

Subfom.  TXHEBBATULIN£. 

Genus  Tesebbatulina,  D'Orb. 
1.  Ter^attdma  Japonica,  Sow. 
Hah.  Gotto;  48  fethoms.     Tdusaki;  65  fathoms. 

2.   Terebratulina  caputserpentit,  Linn, 
Hab.  Tsosaki;  65  fathoms.      Tsu-Sima;  26  fathoms.     Mino- 
Sima:  63  fathoms. 
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3.  Terebratulina  Cumingii,  Davids. 
Hab.  Tau-Sima;  26  fathoms.     Mino-Sima;  63  fathoms. 

Genus  Waldheiuia,  King. 

1.  Waldheimia  cranium,  Gmel. 
Hab.  Kuro-Sima;  35  fathoms. 

2.  Waldheimia  septigera,  Loven. 
Hab.  Satanomosalii ;  55  fethoms. 

3.  fPaldheimia  picta,  Cheni. 
Hab.  Satanomosaki ;  65  fathoms. 

4.  ffaldheimia  Grayi,  Davids. 
Hab.  Hakodadi ;  Mososeki ;  7  fathoms. 

Subfam.  Mi.iiA.Bis jr. 
Genus  Tebkbratella,  D'Orb. 
1.   Terebratella  Cvreatdca,  Adams  &  Reeve. 
HiA.  Hakodadi;  7  fathoms.     Straits  of  Korea;  48  fathoms. 
This  is  T.  miniata,  Gould. 

Z.  TerebrateOa  Maria,  A.  Ad&ma  (' AjuuHb,' ISeO). 
Hab.  Uraga;  21  fathoms.    Gotto;  48 fathoms.   Satanomosaki; 

55  &thoms. 

The  oqIt  species  at  all  resembling  this  is  T.  Spitxbergenns, 
described  by  Daridson  in  the  'AnnaJa'  for  1852,  and  foanded 
on  a.  single  specimen  in  the  Comingian  collection. 

GrenuB  Ibhenia,  Gray. 
1.  Ismenia  sangmnea,  Cbem. 
Hab.  Mino-Sima;  63  fathoms. 

2.  Ismenia  Reevei,  A.  Adams. 

I.  testa  Buborbiculaii,  globoBO-lenticulari,  punctata,  alba,  lari,  nitida, 
ad  umbones  acuminata,  marginibus  regnlaiiter  srcuatis ;  Tal*a 
veatrali  Tentricosa,  dorsali  plamuscula ;  foramine  modico,  int^TO> 
circDlari. 

Hab.  Gotto ;  48  fothoms. 

A  large  pure-white  species,  conspicuoosly  punctate.    The  loop 

is  trebly  attached,  as  in  MegerUa ;  but  the  shell  externally  baa 

the  aspect  of  Terebratella. 
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Pam.  RliynclioiieUids. 
Genus  Rhtnchonella,  Figcber. 
1.  Rhynchonella  lucida,  Gould. 
Hai.  SatanomoHaki ;  56  fathoms.     Gotto;  48  fathoms. 

Dr.  Gould  observes  that  this  species  might  be  taken  for  a 
small  T.  vitrea,  but  is  very  thin  and  delicate,  and  further  dis- 
tinguished by  the  absence  of  punctures.  His  examples  were 
dredged  off  the  Japan  coast,  30°  35'  N.,  130°  40*  E.,  in  110  fa- 
thorns  sand,  by  Capt.  Stevens,  of  the  '  Hancock.' 

2.  RhynckoneUa  Woodwardii,  A.  Adams. 
R.  testa  aubtrigonulan,  tumida,  nigricante,  semiopaca ;  valns  sub- 

gequalibuB,  impiinctatia,  concentrice  striolatis  ;  umbone  rostriformi, 

pam>,  cuTTato,  apice  acuto ;  marg^ne  Tentrali  rotundato,  in  medio 

producto. 
Hab.  Rifunsiri;  35  fathoms.     Gotto;  48  fatboms. 

This  species  differs  from  R.  psitiacea  in  being  concentrically 
atriolate  instead  of  radiately  grooved ;  the  beak,  moreover,  is 
smaller  and  less  curved ;  the  form  is  more  broadly  triangular, 
and  the  ventral  margin  is  rounded  and  produced  in  the  middle. 
The  young  possess  the  same  characters  seen  in  more  adult 
specimens. 

Fam.  Craaiide. 

Genus  Ckania,  Retzius. 

Crania  Japonica,  A.  Adams, 

C.  testa  crassB,  sotida,  suborbiculari ;  valva  superiore  convexa,  ru- 

gosB,  apice  elato,  Bubcentrall ;  margine  irregulari ;  impressionibus 

muscularibuB  validis,  rotundatis,  apophjsi  interna  bifurcata,  pro- 

minente  ;  impressione  pallii  multilobata. 
ffab.  Gotto  Islanda ;  71  fathoms. 

A  veiT  distinct  and  well-marked  species,  with  the  bifurcate 
process  in  the  upper  valve  very  prominent  and  conspicuous. 

Fam.  DisciiudiB. 

Genus  Discina,  Lamarck. 

Discina  tteUa,  Gould. 

Hcd>.  Seto-Uchi  (Akasi) ;  17  fathoms.    Tsu-Simaj  17btbom<. 

Tabu-Sima;  26  fathoms,  on  coral.     Tsu-Sima;  35  fathoms. 

Fam.  Lincvlidfl. 
Genus  Linocla,  Brug. 
1.  Linffula  tumidula.  Reeve,  Conch.  Icon.  sp.  2. 
Hab.  Tsaulian ;  7  fathoms,  mud. 
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2.  LtTtffula  tmaragdina,  A.  Adama. 
L.  tesU  oblonga,  Uteribua  recti  usculis,  ad  ambones  attennaU,   ad 

mai^em  ventralem  Bubtruncata;   carina  dorsali  Talida,  promi- 

ncDte;  glabra,  nitente,  TiridiaBima. 
Hab.  Tobuko;  10  fathomB,  mud. 

A  bright  green  specieB,  found  also  in  the  China  Sea,  and  most 
nearly  resembling  L.  hinmdo,  Reeve. 

3.  Ltriffula  jatpidea.  A,  Adams. 

L.  testa  oblongo^TtJi,  lateribus  convexiB,  ad  nmbonea  Bubdilatata; 
mar^e  veatrali  arcuato ;  carina  dorsali  mediocri,  subdepressa ; 
glabra,  nitente,  subTiridi-lutescente,  antice  pallidiore,  rufo-fusco 

Hab.  Mososeki;  7  fathoms,  mud. 

4.  Ltoffula  Upidala,  A.  Adams. 

X.  testa  oblongo-ovali,  nmbouibus  acutis,  productis,  lateribus  con- 
vexis,  dilatatis,  membranacfis :  msrgine  ventrali  rotundato ;  carina 
dorsali  depressa ;  glabra,  nitente,  luteo-comea,  in  medio  albida. 

Hab.  SetO'Uchi  (Akesi) ;  10  fathoms,  mud. 
A  species  as  small  as  L.  semen,  and  shaped  like  L.  ovalU. 


XV. — A  ContribtUum  to  (he  Knowledge  of  the  Tauiffl. 
By  Lvnwio  Stieda*. 
Op  the  numerous  Cestodea  forming  the  group  of  the  Tamoidea, 
scarcely  any  except  the  cystic  Tanta  have  hitherto  been  particu- 
larly investigated  in  respect  to  the  generative  oi^;ans,  the  other 
Tania  having  received  little  attention.  The  different  forms, 
however,  as  has  already  been  shown  by  Pagenstecher's  descrip- 
tion of  the  several  oi^ans  of  Tania  mia-osomaff  present  very 
peculiar  structures,  differing  in  many  parts  from  the  arrange- 
ment of  the  sexusl  organs  occurring  in  the  cystic  Ttmia;  and 
these  are  of  more  importance  inasmnch  as  the  different  structure 
of  the  generative  organs  will  enable  us  to  found  a  more  certain 
and  natural  classification  of  the  innumerable  Tanioidea  than  has 
hitherto  been  possible.  For  this  reason  I  hope  that  the  present 
short  communication,  in  which  I  have  endeavoured  to  describe 
the  generative  organs  of  certain  Tanta,  some  of  them  nnknown, 
others  imperfectly  known,  will  not  be  entirely  destitute  of  in- 
terest. 

In  the  small  intestine  of  the  Field-Mouse  (Hypudaus  orvalis) 

•  Tranilated  bv  W.  S.  Dsllui,  F.L.S.,  from  WiegmaDD'i  Arcbiv,  1862, 
p.  200. 
t  Zeilicbr.  fur  wist.  Zool.  ix.  p.  523. 
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there  is  firequently  a  Tapeworm  of  considerable  sise,  which,  ac- 
cordbg  to  the  character  given  by  Dnjardin*  with  especial  refer- 
ence to  the  habitat,  I  must  regard  as  the  Tania  omphalodes, 
HermanD. 

This  Tama  is  120-160  mill,  in  length  j  the  head  is  quadran- 
gular, meaBurea  l'5-2'5  mill.,  and  is  distinctly  separated  from 
uie  body  of  the  Tapeworm ;  it  possesses  neither  a  proboscis  Dor 
a  circlet  of  hooks,  but  only  four  round  sucking- disks,  035  mill, 
in  diameter.  The  so-called  neck,  on  which  no  joints  are  per- 
ceived, even  by  the  microscope,  is  1*6— 3*5  mill,  m  length,  and 
1  mill,  in  breadth.  The  succeeding,  distiucfly  recognizable 
joints  increase  rapidly  io  breadth,  so  that  at  a  distance  of 
25-35  mill,  from  the  head  the  joints  are  already  4-5  mill,  broad. 
The  joints  do  not,  however,  maintain  this  breadth,  but  diminish 
in  the  lowest  part  of  the  worm  to  3  mill.  The  length  of  the 
joints  increases  very  gradually,  but  constantly;  the  broadest 
joints  are  ^-1  mill,  in  length,  so  that  they  are  about  five  times 
as  broad  as  long;  the  last  joints  are  about  2  mill,  in  length. 
In  consequence  of  this  shortness  of  the  joints,  the  Tapeworm,  in 
its  upper  parts,  has  a  very  finely  striated  appearance,  whilst  it 
is  only  in  the  lower  parts  that,  as  the  joints  become  longer,  the 
notched  form  more  or  less  peculiar  to  the  Tapeworms  in  general 
manifests  itself.  The  sexual  orifices  do  not  occur  always  upon 
the  same  side,  but,  in  irregular  sections,  sometimes  on  one  and 
sometimes  on  the  other  side.  The  number  of  joints  forming  the 
Tapeworm  may  be  ascertained  to  be  250-300  by  direct  count- 
ing, which  must  be  effected,  on  the  parts  nearest  to  the  head,  by 
means  of  the  microscope.  A  perfectly  developed  uterus,  with 
distinctly  recognizable  ova,  is  exhibited  by  the  first  joints  of  the 
third  hundred;  fully  developed  embryos  occur  about  twenty-five 
joints  further  on. 

In  the  40-50  joints  lying  nearest  to  the  head  no  development 
of  sexual  oigans  can  be  recognized,  but  in  the  part  of  each  joint 
in  which  the  sexual  organs  are  to  be  produced  there  is  a  greater 
accumulation  of  cells.  This  becomes  gradually  difi^erentiated  in 
this  way : — a  rounded  mass,  from  which  the  female  germ-pre- 
paring organs  are  developed,  becomes  marked  off  in  the  middle 
line  of  the  joint,  on  the  one  side  from  a  mass  situated  on  the 
lateral  margin  of  the  joint,  and  destined  to  produce  the  testes, 
and  on  the  other  from  a  small  elongated  mass  of  cells  deposited 
on  the  opposite  margin  of  the  joint,  and  which  serves  for  the 
development  of  the  germiducal  organs. 

In  the  following  joints  (40-80),  which  increase  chiefly  in 
breadth,  the  testes  are  first  of  all  developed.  From  the  mass 
which  is  situated  on  the  side  opposite  to  the  genital  pore  a  lai^ 
•  Hist.  Nat.  de>  Helininthes,  p.  67B. 


.y  Google 


L.  Stieda  on  the  Tsniie.  103 

gnmp  of  Bmall  roundish  corpuscles,  measuriug  0'035-0'056inill., 
ia  formed ;  these,  greduallv  iDcreasiug  in  size  and  number,  soon 
occupy  one'half  of  the  joint.  These  corpuscles  appeax  at  first 
finely  granular,  afterwards  pale  and  transparent,  and  represent 
the  well-known  testicular  vesicles  or  testicular  tubes  of  the 
Tania.  Transverse  sections  show  that  these  testicular  vesicles 
are  enclosed  by  a  fine  structureless  membrane,  and  still  contain 
ia  the  interior  a  cellular  mass,  whilst  the  fine,  delicate,  venr  long 
seminal  filaments  already  occur  rolled  up  at  the  margin.  Some- 
times a  fine  efierent  duct  may  be  detected  ou  these  corpuscles. 
At  the  same  time,  on  the  side  of  the  joint  opposite  to  the  testis, 
an  elongated  vesicle  is  formed  from  the  aggregation  of  cells 
there  occurring;  this  is  0-210  mill,  in  length,  and  0-070  mill, 
in  breadth  at  its  widest  part.  This  is  the  cirms-pouch,  which 
is  somewhat  pointed  at  the  extremity  turned  towards  the  median 
line  of  the  joint,  and  applies  itself  with  the  other  (rounded)  end 
to  the  genital  pore.  It  contains  the  penis  or  lemniscus,  which 
is  0-056  mill,  in  length,  and  0014  mill,  in  breadth.  This  is 
continued  into  the  vas  deferens,  which  disappears  behind  the 
cirrus-pouch,  withoat  forming  any  loops.  In  favourable  trans- 
verse sections,  however,  it  may  be  traced  beyond  the  median 
line  of  the  joint.  I  have  never  seen  any  connexion  between  it 
and  the  above- described  fine  efferent  ducts  of  the  testes. 

In  the  following  joints  (80-100),  whilst  the  testicular  vesicles 
and  cirrus-pouch  still  further  increase  in  sise,  the  female  organs 
also  make  their  appearance.  While  previously  there  was  only 
an  indistinctly  limited  organ  of  aodefined  appearance  between 
the  testes  and  cirrus-pouch,  we  may  now  distinguish  two  organs 
distinctly  separated  from  each  other  in  form  and  contents.  At 
the  lower  margin  of  each  joint  there  is  an  elliptical  body,  with 
its  longest  axis  placed  in  the  transverse  diameter  of  the  joint ; 
this  is  the  germ-stock,  which  measures  00280-0-0350  mill,  in 
length,  and  0*210  mOl.  in  breadth,  and  appears  to  be  filled  with 
finely  granular  contents.  Below,  the  germ-stock  is  pretty 
sharply  defined;  but  above,  its  limits  are  not  so  distinctly  marked, 
because  the  yelk-stocks  are  situated  nnon  it.  The  latter  occupy 
the  space  between  the  germ-stock  and  the  upper  margin  of  the 
joint,  spreading  out  right  and  left ;  they  appear  as  if  composed 
of  a  number  of  larger  and  smalter  cteca,  which  aeem  to  unite  at 
the  median  line  of  the  joint.  Their  contents  (as  may  be  seen 
by  tearing  them  to  pieces,  and  still  more  distinctly  in  transverse 
sections)  are  coarsely  granular,  consisting  of  a  quantity  of  very 
small,  homogeneous,  strongly  refractive  corpuscles.  At  the 
lower  margin  of  the  cirrus-pouch  there  is  a  more  or  less  distinctly 
projecting  canal,  which  is  somewhat  dilated  at  its  orifice  in  the 
genital  pore.    This  canal,  which  is  0-021  mill,  in  diameter  at  its 
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orifice,  bat  subsequently  ouly  0-007-0-014  mill.,  represents  the 
vagina.  Close  behind  the  end  of  the  cirrus-pouch  which  is 
turned  towards  the  median  line  of  the  joint,  this  canal  becomes 
suddenly  dilated  to  the  considerable  size  of  0070  mill. :  the 
limits  of  this  dilatation  escape  detection  in  the  vicinity  of  the 
germ-stock  and  yelk-stock;  so  that  It  would  appear  as  if  the 
dilatation  pushed  itself  in  between  those  organs.  I  have  not 
been  able  to  discover  any  connexion  between  the  dilatation  of 
the  vaginal  canal  and  the  germ-producing  organs.  The  coo- 
tents  of  this  dilatation  consist,  as  may  easily  be  ascertained,  of 
seminal  filaments;  so  that  we  have  to  do,  according  to  this,  only 
with  a  remarkably  extended  seminal  pouch  of  the  vaginaj  or  a 


Whilst  now  the  reeeptaculttm  semtnis  becomes  more  and  more 
filled  by  increased  reception  of  semen,  and  the  germ-stock  and 
yelk-stocks  become  more  and  more  extended,  the  testes  undergo 
a  retrograde  metamorphosis,  and  gradually  disappear. 

At  about  the  150th  joint  the  first  indication  of  the  uterus 
makes  its  appearance.  Both  at  the  upper  margin  and  at  the 
two  lateral  margins  the  uterus  appears  as  a  cavity  in  the  paren- 
chyma of  the  body,  furnished  with  diverticula  and  filled  with  a 
mass  resembling  the  contents  of  the  yelk-atocks.  The  following 
joints  present  the  different  degrees  of  development  of  the  uterus, 
whilst  the  other  organs  gradually  disappear.  Towards  the  end 
of  the  second  hundred  segments,  in  which  the  uterus  is  shown 
in  its  full  development,  of  the  other  organs  only  the  cirrus-pouch 
and  vaginal  canal,  with  the  receptaculum  seminis,  are  retained ; 
the  latter  organs  are  completely  pressed  down  to  the  lower  mar- 
gin of  the  joint,  and  have  considerably  diminished  in  extent. 
The  form  of  the  uterus  is  characteristic,  in  that  its  principal 
stem,  corresponding  with  the  short  but  broad  form  of  the  pro- 
glottides, runs  transversely,  wfaUst  the  lateral  branches  or  the 
individual  diverticula  are  arranged  iu  the  direction  of  the  length 
of  the  joint. 

As  the  development  of  the  ova  was  not  sufficiently  observed 
by  me,  I  only  add  a  few  words  upon  the  mature  ova  found  in 
the  last  proglottides.  These  appear  smooth  and  perfectly  round; 
they  are  0035-0042  mill,  in  diameter,  and  possess  two  enve- 
lopes, of  which  the  outer  one,  0-0035  mill,  in  thickness,  presents 
a  stratified  appearance,  whilst  the  other,  which  is  closely  applied 
to  the  embryo,  on  which  the  embiyonal  hooks  are  scarcely  visi- 
ble, appears  to  be  very  6nc  and  structureless. 

Id  the  small  intestines  of  the  Field-Mouse  there  was  some- 
times, althongh  but  rarely,  another  Tisnia,  to  which  I  here  refer 
because  it  perfectly  agrees,  in  regard  to  the  genital  apparatus, 
with  the  T.  oTophalodea.     I  am  not  in  a  position  to  make  very 
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Mcnrate  statements  as  to  the  length  and  size  of  this  Tania,  as 
the  examples  of  it  which  I  have  seen  were  never  quite  perfect, 
ftod,  especially,  never  possessed  matorelj  developed  proglottides. 
I  mention  only  that  this  Tapeworm  exactly  resembles  the  T. 
omphalodes  in  regard  to  its  head  and  npper  part,  although  it  ia 
of  rather  smaller  dimensions;  ia  the  loner  part,  however,  it 
differs  in  that  the  joints,  as  they  grow  narrower,  hecome  con- 
siderably elongated,  so  that  the  last  joints  are  three  times  as 
long  as  broad,  and  appear  somewhat  compressed  laterally.  I 
regard  this  Tapeworm  as  identical  with  the  Tania  pusiUa,  Goeze, 
which,  indeed,  has  hitherto  only  been  mentioned  as  occnrring  in 
the  common  mice  and  rats,  but  the  description  of  which  suits 
very  well  with  the  present  Tapeworm. 

In  the  smaU  intestine  of  the  Shrew  {Sorex  araneus)  I  have 
met  with  two  Tapeworms  distinctly  differing  from  each  other 
both  in  site  and  in  the  form  of  the  hooks,  which,  however,  do 
not  agree  with  the  characters  given  by  Dujardin*  of  some  Tania 
found  by  him  in  the  Shrews.  I  regard  them,  lierefore,  as 
hitherto  unknown  forms. 

One  of  these  two  Ttenia,  which  occurs  very  frequently,  num- 
bering from  ten  to  twenty  in  each  Shrew,  and  which  1  will  de- 
nominate T.  unctTiata,  is  10-15  mill,  in  length.  The  head  is 
0*280  mill,  in  breadth,  has  four  sucking-disks  0*056  mill,  in 
diameter,  and  a  short  proboscis,  which  has  a  simple  circlet  con- 
sisting of  fourteen  to  eighteen  hooks.  The  head  passes  imme- 
diately into  the  neck,  which  is  but  little  narrower,  and  exhibits 
no  segmentation.  The  number  of  recognizable  joints  is  about 
120.  The  joints  immediately  following  the  neck  are  0*182  mill, 
in  breadth;  and  as  they  advance  they  increase  both  in  length 
and  breadth,  bo  that  the  last  joints  arc  about  0*560  mill,  broad 
and  0'210  mill.  long.  The  sexual  orifices  all  occur  upon  one 
side  of  the  worm,  each  in  the  middle  of  the  joint.  The  hooks 
have  a  very  characteristic  form ;  they  are  very  strongly  curved, 
and  have  a  rather  fine  point.  The  extreme  point  of  the  hook  is 
distant  from  the  extremity  of  the  root-process  0  0175  mill.,  and 
from  that  of  the  dental  process  only  00085  mill. ;  the  two  pro- 
cesses are  0*0140  mill,  apart. 

The  various  stages  of  development  of  the  sexual  organs  as 
presented  in  the  different  joints  are  not  so  easy  to  observe  in 
this  Tapeworm  as  in  7*.  omphalodes.  It  appears  only  that  in 
this  case  also  the  development  commences  especially  at  three 
points  in  each  joint.  One  of  these  points  is  at  the  upper  margin 
of  each  joint,  where  the  cirrus-pouch  and  vagina  are  formed, 
whilst  the  germ-preparing  organs  are  produced  from  two  aggre- 
gations of  cells  situated  in  the  middle  of  the  joint. 
*  Hist.  Nat.  des  Helminthei,  p.  £62. 
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Id  a  sextuU;  mature  segment  the  moit  striking  organ  »  one 
sitnated  in  the  middle,  which  may  be  compared,  as  to  its  form, 
with  a  retort.  The  neck  of  thiB,  which  is  turned  towai'ds  the 
margin  of  the  joint,  opens  into  the  genital  pore,  whilst  the  bod^ 
of  the  retort  almost  touches  the  lower  margin  of  the  joint,  ana 
is  surrounded  here  by  two  other  organs.  The  diameter  of  the 
tube  at  its  external  orifice  is  0-0070  mill.,  and  enlarges  to 
0-0105  mill. ;  the  diameter  of  the  body  is  0-08B-0052  mill. 
Its  contents  consist,  as  may  easily  be  ascertained,  of  seminal 
filaments.  Below  or  above  the  turn,  and  often  completely  con- 
cealed by  it,  there  b  a  small  vesicle,  0'042  mill,  in  length  and 
0-0106  mill,  in  breadth,  pointed  at  both  ends,  which  issues 
above  the  orifice  of  the  tube  in  the  genital  pore.  This  is  the 
cirrus-pouch,  which  contains  the  small,  rarely  protruded  penis : 
posteriorly  the  penis  passes  into  the  vas  deferent,  which  here  also 
exhibits  no  loops,  but  disappears  under  the  retort-like  organ. 
This  retort-like  organ  occurs  also,  although  not  constantly,  of 
the  same  extent  and  form  in  other  Tapeworms,  and  was  not 
unknown  to  previous  observers,  but  has  nsnally  received  an 
erroneous  signification.  By  Dnjardin,  as  appears  from  his  de- 
scriptions and  figures  of  the  Tapeworms  of  the  Shrews  observed 
by  him  {Tarda  piatillum,  T.  tiara,  T.  sealant,  and  T.  murma*), 
it  was  regarded  as  the  testis  opening  into  the  cirrus-pouch — an 
opinion  which  has  also  been  expressed  very  recently  by  Wein- 
landf  with  regard  to  the  same  organ  in  Tania  fiavopunctata. 
On  the  other  hand.  Professor  Leuclukrt,  as  I  learn  from  his  own 
communication,  long  since  recognized  the  corresponding  organ 
in  Tania  nana  u  the  vaginal  canal,  with  a  very  greatly  dilated 
receptaculwm  sendnis.  Prom  the  description  above  given,  no 
further  discussion  is  necessary  as  to  whether  here  in  Tania  uncj- 
nata  we  are  to  recognize  in  this  organ  the  vagina  and  the  seminal 
receptacle  formed  out  of  it  which  particularly  distinguish  this 
group  from  that  of  the  cystic  Taniee.  On  the  portion  of  the 
receptacle  approximated  to  the  lower  margin  of  the  segment  lies 
the  elliptical  germ-stock,  filled  with  finely  granular  contents,  and 
measurmg  0-035  mill,  in  length  and  0014  mill,  in  breadth, 
and  on  each  side  the  apparently  coarsely  granular  yelk-stocks. 
I  conid  find  no  connexion  between  the  germ-stock,  yelk-stocks, 
and  ree^taeulum  seminis.  The  remainder  of  the  joint  is  occu- 
pied by  from  three  to  five  pale  transparent  testicular  vesicles, 
which  are  of  a  round  form  and  0*035  mill,  in  diameter.  In  the 
segments  presenting  the  next  grades  of  development  all  the 
organs,  except  the  cirrus-pouch  and  the  receptaculwm  eemmit, 
which  has  a  distinct  canaliform  process  to  the  lower  margin  of 

*  Belminthes,  pp.  662  et  teg. 

t  Beschreibung  rweiei  neuer  Tonioiden  des  Henichea :  Jena,  1861,  p.9. 
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tbe  joint,  faave  disappeared;  on  the  other  hand,  the  utenu,  with 
itfl  ova,  immediately  makes  its  appearance.  In  this  case,  how- 
ever, it  does  not  present,  as  in  other  Txnia,  the  charactfiHatie 
form,  already  often  compared  to  a  stem  and  branches,  but  only 
forms  a  sac  densely  filled  with  ova,  and  occupying  the  whole 
joint.  Each  joint  contains  about  100-160  e^.  The  fully 
developed  ova  are  elliptical,  0'0560  mill,  in  length  and  0-O4i66 
mill,  broad ;  they  present  three  envelopes,  of  which  the  outcN 
most  is  smooth  and  transparent,  the  intermediate  one  very  thin 
and  slightly  folded,  and  the  innermost  one,  which  is  closely  ap- 
plied to  the  embryo,  0'0035  mill,  in  thickness.  The  diameter 
of  the  six-hooked  embryo  is  00315  mill. ;  the  distinctly  percep- 
tible embryonal  hooks  are  0*0105  mill,  in  length. 

The  second  Ttenia  met  with  in  the  Shrew,  which  I  will  call 
T.  furcata,  on  account  of  the  forked  form  of  its  hooks,  is  very 
rare.  Its  length  is  8-10  mill. ;  the  round  head,  distinctly 
separated  from  the  neck,  is  0*151  mill,  in  breadth,  and  poBsesBU 
four  sucking-disks  and  a  short  proboscis,  which  is  furnished 
with  a  circlet  of  from  twenty-two  to  twenty-eight  hooka.  The 
neck  is  0*210  mill,  in  breadth.  The  width  of  the  segments 
increases  gradually  with  the  length,  so  that  the  broadest  seg- 
muits  are  0*56  mill,  in  breadth  and  0*21  mill,  in  length:  the 
last  joints,  from  which  the  ova  are  already  removed,  exhibit 
smaller  dimensions ;  they  are  0*380  mill,  broad,  and  0*105  mill. 
long.  The  number  of  distinctly  recognizable  segments  is  100. 
The  genital  orifices  are  all  on  one  side. 

The  hooka  are  distinguished  by  a  long  and  thin  root-proces8> 
which  is  clearly  separated  from  the  true  hook-process.     The 
distance  from  the  root^process  to  the  apex  of  the  hook  is  0*024 
mill.;  the  apex  of  the  hook  is  distant  0005  mill,  from  the  distal  ' 
process,  and  the  two  processes  are  0*0210  mill,  apart. 

With  regard  to  the  sexual  organs  and  the  ova,  I  have  nothing 
to  add,  as  all  that  has  been  said  of  T.  vacinata  applies  also  to 
this  Tama. 


XVI. — Rtmarki  on  lome  Coal-meastire  Cmsfaeea  belontfing  to  the 
Gema  Belinums,  Koniff ;  vnth  Description  of  two  new  Species 
from  Queen's  County,  Ireland.  By  Williah  Bellies  Baily, 
P.G.S.* 

[PUte  v.] 

Thb  generic  term  BeUnuna  was  applied  by  Konig,  in  1820,  to  a 
peculiar  Crustacean  from  the  Coal-measnres,  figured  and  named 

I  read  at  the  Meeting  of  the  Britiik 
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by  him  Belitmrus  bellulus*;  previous  to  this,  Martin  f  gave  a 
figure  and  short  description  of  this  species,  which  he  called  En- 
tomoUthm  tnoTioculitesi  [luaaius],  including  it  with  Trilobitei 
under  the  same  generic  term  of  Entomolithus,  a  name  which 
would  therefore,  according  to  the  rules  of  nomenclatnre,  be  in- 
admissible. FarluDBont  figures  a  similar  fossil  from  iron- 
stone found  in  the  Coal-measures  of  Dudley,  which  he  includes 
with  the  Trilobites,  stating  at  the  same  time  that  it  appeared  to 
be  identical  with  that  described  by  Martin,  The  same  species 
is  figured  and  noticed  by  Dr.  Buckland  under  the  name  of 
Limulus  Irilobitoides^,  and  afterwards  by  Mr.  Prestwich,  in  his 
paper  on  the  Geology  of  Coalbrook  Dale,  who  adopts  the  same 
name,  giving  a  figure  of  this  and  other  species  belonging  to 
the  genus,  from  the  Ironstone  found  in  the  Coal-measures  of 
Coalbrook  Dale||.  Lastly,  General  Portlock  figures  a  specimen, 
said  to  be  from  Carbonuerous  shale  (most  probably,  however, 
Coal-measures),  Maghera,  co.  Derry,  which  he  doubtfully  refers 
to  the  same  speciesff. 

Prof.  Morris,  in  his  Catalogue  of  British  Foasilsj  ed.  2, 1854, 
cites  all  the  above  authorities,  except  Parkinson,  referring  the 
same  species  to  Limulus  trilobitoides,  Buckland. 

In  a  paper  read  by  me  before  the  Geological  Society  of  Dublin** 
a  description  was  given  of  a  specimen  (the  only  one  then  ob- 
tained) from  Bilboa  Colliery,  Queen's  County, , discovered  by 
Mr.  6.  H.  Kinahon,  of  the  Geological  Survey  of  Irelaud,  in 
dibris  derived  from  the  three-foot  bed  of  shale  immediately  over 
the  Coal  No.  III.  of  the  section,  Gastlecomcr  district.  The 
accompanying  fossils  in  the  same  bed  of  shale  were  a  few  scat- 
tered plant-remains  and  numerous  small  bivalve  Umo-\\k&  shells 
(probably  Myacites),  and  others  of  a  Mytiloid  form,  which  may 
be  referred  to  Myalina.  In  this  paper  some  remarks  were  offered 
ou  the  allied  species  from  Coalbrook  Dale,  which  had  been  in- 
eluded  with  it  in  the  genus  Limulus ;  and  it  was  proposed,  from 
the  characteristic  differences  they  presented,  and  their  greater 
affinity  with  the  Trilobites,  to  remove  all  these  Coal-measure 
Crustacea  from  that  genus,  and  group  them  into  a  new  one, 
under  the  name  of  Steropis.  Since  then,  more  complete  speci- 
jnena  have  been  obtained  from  Bilboa  Colliery^   which   have 

•  leones  Fossilium  aectilea,  by  Charles  Kooig,  1820,  pi.  18.  fig.  230. 
t  Petrificata  Derbiensim  1B0<),  pi.  46.  fle.  4. 
t  Oresnic  Remuns,  IBll,  vol.  iii.  p.  27^,pl.  17.  fig- 18. 
§  Bndgewater Trefttise,  1836,  p. 396,  vol.i..  &  vol. ii.  p.  77,  t. 46".  tig.  3. 
II  Trans,  of  Geol.  Soc.  of  London,  aer.  2.  1840,  vol.v.  pl.4l.fig.8. 
IT  Report  on  the  Geology  of  LondoDdenr  and  Tyrone,  1843,  p.  316, 
pi.  24.%  11. 
**  Journal  of  tbe  Geological  Sodety  of  Dublin,  18S8,  vol,  viii,  p.  89. 


.y  Google 


Mr.  W.  H.  Baily  on  some  Coal-measure  Ci-ustacea.       109 

Btill  further  confirmed  my  views  with  regard  to  the  advisability 
of  separating  them  from  JUmulus;  and,  on  reconsideration,  I 
preferred  adopting  the  appropriate  name  of  Belinurus,  which  was 
applied  hy  Konig  to  one  of  the  most  common  species,  in  pre- 
ference to  that  under  which  I  had  formerly  proposed  to  group 
them. 

In  the  Explanation  of  Sheet  137  of  the  Maps  of  the  Geological 
Survey  of  Ireland*,  I  have  given  a  short  account  of  the  fossils 
from  the  Coal-measures  of  this  diatrict,  which  includes  a  notice 
of  these  remarkahle  Crustacea  from  Bilboa,  after  visiting  the 
locality,  when  I  was  fortunate  enough  to  obtain  the  very  perfect 
specimen  named  by  me  Belinurus  Reginte,  and  represented  at 
PI.  V.  fig.  1  A.t  .  . 

On  another  visit,  a  still  more  perfect  specimen  (fig.  1  B)  was 
obtained  hy  the  gentleman  who  accompanied  me  on  that  occa- 
sion, Mr.  John  Edge,  to  whom  I  am  indebted  for  that  and  the 
loan  of  other  specimens  which  have  materially  assisted  me  in 
drawing  up  these  descriptions^. 

CRUSTACEA.    ENTOMOSTRACA. 

Legion  PfECILOFODA.       Order  Xiphosoia. 

Genus  Bblincros,  Konig. 

Etym.  BeXor,  a  dart ;  miph,  the  tail. 
Gen.  CAor.— General  form  suborbicular.  Head  or  cephalic 
shield  semicircular,  slightly  arched;  the  central  portion  {<jla- 
bellat)  prominent  and  declining  towards  the  circumference, 
Burronnded  with  a  flattened  margin,  and  terminating  at  its  pos- 
tenor  angles  in  long  spines.  Body  composed  of  Ave  segments, 
which  terminate  in  spines  and  diminish  gradually  towards  the 

*  Explanation  of  Sheet  137,  Geol.  Survey  of  Ireland,  Palsontological 
Note«,  pp.  12-14, 

t  Since  writing  this  papc  for  the  British  Association,  I  found  that 
PiMet,  in  his  '  Traits  de  Fsl^untologie,'  ed.  2, 1854,  had  anticipated  me  by 
removing  these  Crustacea  (as  I  had  proposed  to  do)  from  the  genua  lAmulus, 
reMoring  them  to  that  of  BelinurM,  with  tlte  following  remarks  :— 

"  Lei  Belinwrta,  Konig,  different  des  deui  genres  precedents  par  I'arti- 
culation  de  la  queue,  et  aurtout  parce  que  le  bouclier  abdotninel  pr^sentc 
deux  eillont  longitudinaux  qui  lui  donnent  ime  ressemhlance  avcc  le  corps 
des  TribAitts."    The  following  is  from  his  classification  of  Crustacea : — 

Order  XIPBOSURA. 

Genoa  1.  LiuULus.  I         Genus  3.  Belinurus. 

Genaa  2.  Halycine.       |         Genus  4.  PrERYCOTUs. 

X  I  also  take  the  opportunity  to  acknowledse  the  kind  assistance  I  have 

received  from  Benj.  B.  Edge,  Esq.,  J.  P.,  of  Clonbrock  House,  Orcttyard, 

near  Carlon,  nho  has  aided  me,  on  the  several  occasions  of  my  visits, 

with  valuable  iafonnatton  and  the  loan  of  specimens. 
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posterior  extremity,  Tail  or  caudal  portioa  small,  wiUi  a  few 
slight  radiating  diviaioni,  to  which  is  articulated  aa  elongated 
spine  {tiUon). 

Belinurui  Regina,  n.  sp.  PI.  V.  fig.  1 A-D. 
Biagnoait. — B.  latus,  limbo  scuti  cephalici  orbicuUri,  angulla  longi- 
spinoBia;  oorpore  decortato;  thorace  qoinque  srticulis  loDgi- 
spinosia  musito ;  pleuria  suico  lon^tudinali,  uique  ad  finem  spiofe 
products  ;  tripartita  cauda,  cui  spma  prffilonga  coaptatur. 
Descriplim, — General  form  broadly  orate,  acuminata  poate* 
riorly  j  axis  convex.  Cephalic  shield  three  and  a  half  times  as 
broad  aa  long,  bow-shaped  anteriorly,  and  surrounded  by  a  nar- 
row and  fattened  margin;  the  posterior  angles  produced  into 
long  spines,  which  are  directed  outwards ;  central  portion,  or 
glabella,  smooth  and  moderately  convex,  of  the  same  breadth  as 
the  axis  of  the  thorax  at  its  junction,  but  decreasing  gradually 
towards  the  anterior  margin,  having  an  arched  division  on  each 
side  extending  towards  the  anterior  mai^n.  Eyes  central, 
lunate,  attached  to  these  divisions.  Thoracic  rings  {somites]  five, 
the  lobes  of  the  first  twice  as  broad  as  the  axis,  those  of  the  last 
rather  less  in  breadth  than  the  axis,  the  lateral  lobes  extending 
in  a  straight  line,  each  being  furrowed  and  terminating  in  a 
spine,  the  length  of  which  dimbishes  in  regular  gradation  to- 
wards the  tail ;  each  of  the  rings  of  the  axis  bear«  a  moderate- 
sieed  tubercle.  Tail  or  caudal  portion  very  small,  having  about 
three  slightly  marked  divisions  on  each  side,  to  which  is  ap- 
pended  or  articulated  (7)  an  extremely  long  spine  [ielton],  being 
three  times  the  length  of  the  other  portion  of  the  animal,  broad 
at  the  base,  and  tapenng  gradually  to  a  point. 

Remarks. — ^The  little  Crustacean  to  which  I  have  given  the 
above  specific  name  (PI.  V.  Gg.  1  A)  was  found  by  me  in  the  d&irit 
of  the  same  coal-pit  which  yielded  the  next  species ;  it  is  in  a 
very  perfect  condition,  and  exhibits  in  a  remarkable  manner  the 
extravagant  development  of  its  various  segments  into  long  spines 
spreading  out  on  each  side  of  the  body,  and  gradually  decreasing 
as  they  approach  the  tail,  from  which  proceeds  an  enormous 
spine.  These  characters  sufficiently  distinguish  it  from  any 
other  species.  The  head  and  body  in  the  specimen  figured  ap- 
pear to  have  been  a  little  squeezed  together.  Another  specimen 
of  what  I  believe  to  be  the  same  species  (fig.  1  B),  obtained  by 
Mr.  John  Edge,  is  still  more  perfect,  with  the  exception  of  the  tail* 
spine,  a  portion  of  which  has  been  broken  away :  this  specimen  is 
enlai^ed  at  fig.  1 C,  D,  and  shows  a  slight  wrinkling  or  furrowing 
of  the  expanded  margin  of  the  cephalic  shield,  as  well  as  the 
sulcated  pleune  and  single  tubercle  upon  each  ring  of  the  axis 
terminating  in  a  larger  and  more  obtuse  prominence  on  the  tail. 
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The  ipinfi  or  telua  which  is  attached  to  this  portion  exhibits  a 
central  tongitiidical  ridge,  having  a  membranooB  expansion  on 
each  side  similar  to  that  noticed  by  FarkinsoD  as  occurring  in 
the  specisB  described  by  Martin,  and  which  X  have  referred  to 
B.  beUului,  Konig, 

'   The  following  are  the  measurements  of  fig.  1 A  ;— 

[The  line  U  conridered  u  being  tbe  twelfth  of  an  inch.] 
Total  length  from  anterior  mareta  of 

cephalic  shield  to  point  of  telson . .     1  inch  I  line,  or  27  mill. 
3reMtli  at  widest  part  of  spines     ..     7  lines  or  15    „ 

,1        of  cephalic  shield  5    „  or  10   „ 

Length  of  telson 10    „  or  20   „ 

Measurementa  of  fig.  IB: — 
Length  of,  from  soterior  margin  of 

cephalic  shield  to  end  of  tail   ... .  5  linea  or  10  mill. 
Length  irom   anterior    to  posterior 

ma^n  of  cephalic  shield 2^    „        5    „ 

Breadth  of  cephalic  shield  6\    „      13    „ 

Length  of  boav  and  tail 2}    „        5    „ 

Breadth  of  body  at  cephalic  shield  . .  4      i.    .    8    » 
Loeaiity.  From  Coal-shale,  Bilboa  Colliery,  Queen's  County. 

B^mmu  arcualtts,  n,  sp.     FL  V,  fig.  2  A-C. 
Diagnoiit.-^B.  latus ;  limbo  scati  cepbalici  orbicnlari,  angulis  loDgi- 

spinoeisi  glabella  splnis  duabusbrerioribus  munita;  thorace  quiu- 

que  articiiliB  brerispinoiis ;    pleuris  usque  ad  terminos  sulcatis; 

tripartita  cauda,  cui  spina  longs  coaptatur. 

Detcriplion, — General  form  broadly  ovate,  acuminate  poste- 
riorly; axis  convex.  Cephalic  shield  semicircular,  slightly  ele- 
vated, declining  towards  the  circumfereuce,  and  surrounded  by 
a  narrow  flattened  margin ;  the  central  portion  or  glabella  having 
three  ridges  extending  to  about  two-thin^  the  breadth  of  the 
shield,  rounded  at  their  anterior  extremity,  and  forming  a  double 
arch,  the  central  portion  being  broadest  at  its  posterior  extremity, 
the  two  outermost  ridges  curving  at  about  half  their  length  to- 
wards tbe  very  slightly  raised  semicircular  eyes,  and  continuing 
bfyond  the  posterior  extremity  of  the  shield  in  two  sharp  straight 
spines,  which  project  over  the  body  about  one-tenth  of  an  inch; 
the  posterior  angles  of  the  cephtuic  shield  are  produced  into 
'long  spines,  as  in  the  preceding  species,  three-tenths  of  an 
inch  in  length,  BlighUy  curved,  and  spreading  out  on  either 
side  from  the  body,  'Dioracic  rings  five,  which,  as  in  the  pie- 
ceding  species,  decrease  in  breadth  towards  the  posterior  extre- 
mity ;  the  lateral  lobes,  extending  in  a  straight  line,  terminate 
in  a  idiort  spine,  and  have  an  angular  forrow,  which  proceeds  to 
'the  eiid^  curving  at  the  aame  angle  to  the  point  of  each  spine. 
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Candal  extremity  small,  with  two  or  three  radiating  divisioDB,  to 
which  is  appended  a  Bpine  about  equal  in  length  to  the  head 
and  bod J. 

Reinarks. — This  Crustacean  differs  from  the  preceding  one  in 
having  much  shorter  apiny  terminations  to  the  nleurw,  and  a  much 
shorter  tail-spine.  The  detached  head  or  cepnalic  shield  (PI.  V, 
fig.  2  A,  B)  is  more  orbicular,  and  the  arched  ridges  proceeding 
from  the  middle  portion  of  the  head  (glabella)  terminate  on  earn 
side  in  short  spines — a  character  not  observed  in  any  of  the 
specimens  of  B.  Regina.  I  have  not  succeeded  in  obtaining 
good  specimens  of  this  species  with  the  body  and  tail  entire : 
an  imperfect  one  (fig.  2  C)  forms  the  centre  of  a  concretion  in 
the  shale,  and  exhibits  a  portion  of  the  body  with  the  tail-spine 
uncompressed,  showing  distinctly  the  division  of  each  thoracic 
ring,  with  its  grooved  lateral  angles  as  in  the  Trilobites.  In 
another  specimen,  which  was  accidentally  relieved  from  the 
shale,  exposing  both  sides,  the  body  was  found  to  be  doubled 
back  upon  the  head,  like  an  Ampyx  or  Trinucleus.  This  species 
is  allied  to  Belinvna  beUuba,  Kiinig,  but  differs  from  it  in  the 
more  orbicular  form  of  the  head,  the  spiny  terminations  of  the 
plcnrse,  and  the  greater  proportion  of  the  body  to  the  cephalic 
shield. 

Total  length 1  inch,  or  25  mill. 

„    breadth    Ulines,or22    „ 

Length  of  body    7     „        15    „ 

Breadth  of  cephalic  shield   8     >,        17    >, 

Lei^h  of  cephalic  shield    4     „         8   „ 

„         telson,  about    ^indi       12   „ 

Localitt/.—Vonai  with  the  previous  species  at  Bilboa  Colliery, 
Queen's  County.  

A  third  species,  closely  allied,  if  not  identical,  with  BeUnunis 
(Limfilus)  rotundas,  Frestwich,  sp.,  was  also  obtained  at  the  same 
locality ;  but  as  it  is  scarcely  perfect  enough  for  description,  I 
have  preferred  referring  it,  with  a  donbt,  to  that  species.  A 
figure,  of  the  natural  size  and  enlarged,  is  given  on  Plate  V. 
fig.  3  A,  B. 

The  foUowing  is  a  list  of  the  species  of  Belmurvs,  with  their 
synonyms  and  localities : — 

I.  Belimirus  belhtlus,  Konig,  Icon.  Foss.  Sect.  pi.  18.  fig.  230. 
Coal-measures,  Coalhrook  Sale,  Shropshire. 

SjD.  Enlomolithua  {monocului)  bmatta,  Martin,  Pet.  Derb.  pi.  46. 
fig.  4.     Near  Mansfielil,  Nottingham. 

,  Parkinson,  Oi^.  Rem.  vol.  iii.  pi.  17.  fig.  18. 

Dudley,  Shropshire. 
JjtmoiM  Irihbiloida,  Biickland,  Briilg.  Treat,  pi.  46".  fig.  3. 
— ,  Prestnich,  Geol.  Trsna.  Kr. 2.  vol.  v. pi. 41. fig.8. 


-1  Portlock,  Oeol.  Report,  pi.  24.  fig.  1 
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2.  BeUmtrus  arctiatvs,  n.  ap.,  Buly.    Bilboa  Colliery,  Queeo's 

Countyj  Ireland. 
3. Begirue,  n.  sp.,  Baily.  Bilboa  Colliery,  Queen's  County, 

Ireland. 
4. anthrax,  Preatwich,  Geol.  Trans,  vol.  t.  pi.  41.  figa.  1-4, 

Coalbrook  Dale. 
5. rtilundus,  Prestwich,  ibid.    Coalbrook  Dale  and  FBilboa 

Colliery,  Queen's  County. 

The  discovery  of  these  peculiar  Coal-measure  Crustacea  in 
Ireland,  with  associated  shells  and  plants  corresponding  bo  re- 
markably with  those  found  in  similar  deposits  at  Coalbrook 
Dale  in  Shropshire  and  other  parts  of  the  Midland  counties  in 
England,  is  a  point  of  great  palteontological  interest,  showing 
their  distribution  over  a  wide  area,  and  indicating  the  prevalence 
of  the  same  conditions  in  both  conntrles,  although  at  localities  so 
widely  distant.  The  great  differences  observable  in  some  parts 
of  their  structnre  to  that  of  the  more  recent  and  living  forms  of 
Limulus  may  be  accounted  for  by  the  wide  interval  which  sepa* 
rates  the  C<raUmeasure  strata  in  which  their  remains  are  found 
from  the  Upper  Jurassic  formation,  where  those  of  true  lAjntdi 
first  occur.  There  are,  however,  certain  points  in  their  structure 
Bnal(^ous  to  that  of  Limulus,  which  they  somewhat  resemble  in 
their  general  form  and  in  being  provided  with  a  tail-spine  that 
was  most  probably  (although  the  articulation  is  not  clearly 
shown),  like  that  of  Limulus,  capable  of  mobility;  on  the  other 
hand,  as  we  recede  in  time,  we  find  intermediate  forms,  such  as 
Plerygotwi  and  HimatUopierus,  connecting  them  with  ihe  Trilo- 
bites,  to  which  they  are  also  allied  by  the  moveable  nature  of 
their  body-segments,  and  in  other  particulars.  "We  have,  there- 
fore, in  these  Coal-measure  Crustacea  such  a  modification  of 
structure  as  may  be  considered  sufficient  to  constitute  them  a 
distinct  genus,  and  show  them  to  be  a  link  in  the  chain  leading 
from  the  important  group  of  Trilobites,  so  characteristic  of  the 
Fabeozoic  rocks,  to  the  Oolitic  Limuli,  in  which  the  whole  body 
is  covered  by  a  double  shield,  the  segments  of  the  abdomintd 
portion  being  merely  rudimentary  and  immoveable,  like  those 
of  the  existing  species. 

As  to  the  question  of  the  freshwater  or  marine  habitat  of  these 
Crustacea  and  their  associated  fossils,  I  am  inclined  to  the 
opinion  that  the  deposits  in  which  tbey  occur  were  of  freshwater 
or  estuary  origin,  from  the  abundance  of  small  shells  like  Unio, 
and  others  very  similar  to  the  freshwater  Mytilus  [Dreissena) 
polymorpha,  accompanied  by  the  remains  of  succulent  or  marshy 
plants.  This  opinion  corresponds  with  the  observations  of 
Martiu   and  Prestwich,     Other  theories  have  been  advanced 
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tttrihntiag  a  general  marioe  origin  to  the  Coal-beds,  in  support 
of  which  great  stress  has  been  laid  upon  the  fact  of  the  occur- 
rence of  minute  spiral  bodies  found  attached  to  some  of  the 
plant-remains,  and  formerly  referred  to  Spirorbis,  a  tnaiine 
genus  of  Annelida  common  upon  our  shores  at  the  present 
day,  where  it  is  generally  attached  to  sea-weeds,  and  is  well 
known  as  Sptrorbit  nauiUoides.  These  little  spiral  bodies  of 
the  Coal-measnre  plants  have,  however,  been  described  by  Giip- 
pert  a«  a  Fungus,  under  the  name  of  Gyromyces  Ammonis,  and 
are  figured  by  Oeinitz  in  his  fine  work  on  the  Coal-plante  of 
Saxony*.  We  have  here,  therefore,  an  instance  of  the  great 
caution  required  in  drawing  general  concluaions  from  iniofScient 
data,  and  would  rather  concur  with  the  remarks  offered  on  the 
subject  at  page  S4  of  this  Journal,  believing  that  the  Coal- 
measures  afford  evidence  of  having  been  depoaited  onder  both 
freshwater  and  marine  conditions. 

EXPLANATION  OF  PLATE  V. 
Ft}.  I  A-D.  BeUmmu  A^ime,  n.  ap. :  A,  B,  natmml  size ;  C,  D,  enlarged 

3  diametera.    (The  dotted  linea  represent  the  part  tettored.) 
Fig.  2  A,  C.  BeUaunu  anmatut,  n.  sp. :  A,  detached  cephaho  thield,  luiursl 

site ;  B,  the  ume,  entai^a  2  diameters ;  C,  a  amall  uncompiOBed 

ridmen  from  a  concretion. 
BeliHunu  rotundiul,  Prestwieh  :  A,  n&torml  uze;  B,  enlarged 
3  diameter*.  (The  dotted  linet  repr«Hnt  parti  restored.) 


XVII. — On  new  Species  of  Fishes  from  Victoria,  South  Atatralia. 

By  Dr.  Albert  Guntheb. 
A  COLLECTION  of  fishes  from  Victoria,  sent  to  the  International 
Exhibition,  and  procured  for  the  British  Museum,  was  distin- 
guiahed  by  the  unusually  large  size  of  the  specimens.  They  are 
all  stuffed,  and  unfortunately  not  accompanied  by  smaller  exam- 
ples preserved  in  spirits,  so  that  we  are  obhged  to  leave  the  de- 
acriptiona  of  the  new  speciea  incomplete  in  some  points.  We 
hope,  however,  soon  to  make  up  for  this  deficiency,  aa  we  may 
expect  further  supplies  from  that  colony. 

Lates  colonontm. 

B.6.    D.  SIt'o-    A.f    L.lat.  S5.    L.  traniv.  8/21. 

The  specimen  is  17  inches  long,  apparently  a  female,  and 

rather  extended  by  stuffing;  the  length  of  the  head,  however, 

appears  to  be  a  little  less  than  one-third  of  the  total  (without 

*  Ke  VerfteineruDgen  der  Steiukoblenfonnstion  in  Sochien,  pi.  34.  flgi. 
1-3.  Dr.  Qeinitz  fint  called  my  attention  to  thii  little  fomil  on  h  Cslamite- 
■tem  from  a  neighbouring  colliery,  in  Mr.  B.  E-Age't  collectioii. 
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tbc  caudal).  Teeth  minute,  villiform;  the  bands  on  the  palate 
are  half  a«  broad  as  those  in  the  upper  jaw ;  the  vomeriDe  band 
short,  crescent- shaped,  separate  from  the  palatine  bands.  Maxil- 
lary broad,  triangular.  The  pneopercular  limb  ia  naked,  finely 
serrated  behind,  and  with  coarse  spinous  teeth  below,  directed 
forwards]  no  large  spine  at  the  angle.  Operculum  tenninatinv 
in  a  larger  spine,  with  several  smaller  ones  above ;  prKorbitf^ 
sub-,  and  inCeruperculum  finely  serrated. 

The  dorsal  fins  are  continuous  at  the  base;  the  spines  are 
strong;  the  fourth  is  th«  longest,  its  length  being  contained 
twice  and  a  third  in  that  of  the  head.  Caudal  fin  slightly 
eraarginate.  The  third  anal  spine  is  rather  longer  than  the 
second,  and  as  long  as  the  sixth  dorsal  spine. 

Uniform  greenish-olive  above,  silvery  on  the  sides  and  on  the 
belly. 

"Perch"  of  the  colonists. 

MZLAMBAFHBS. 

Similar  in  general  habit  to  GlypHdodan.  Body  covered  with 
small  ciliated  scales;  cheeks,  opercles,  and  the  soft  parts  of  the 
vertical  fias  with  very  small  scales.  Of  all  the  bones  of  the  head, 
only  the  pneoperculum  Is  slightly  crenulated.  Each  jaw  with  a 
senea  of  trenchant  tricuspid  teeth,  and  with  a  bi-oad  band  of  vil. 
liform  teeth  behind ;  no  teeth  on  the  palate.  Fourteen  or  thirteen 
spines  in  the  dorsal  fin,  and  three  in  the  anal  fin. 

Having  onlyone  stuffed  specimen  for  examination,  we  are  unable 
to  say  whether  this  tiah  belongs  to  the  Acanthopterygians  proper 
or  to  the  Fharyngognaths.  If  to  the  former,  it  is  to  be  referred 
to  the  group  Cantlurina,  and  to  the  Pomaeenirida  if  it  should 
prove  to  have  the  lower  pharyngeals  united.  In  either  case  it 
appears  to  be  the  type  of  a  distinct  genus,  which  we  have  so 
characterized  that  it  may  be  readily  distinguished  from  all  the 
other  Sparoid  and  Labroid  genera. 

Melambapkei  niffroris. 
OtgpkiKxbm  nigrorit.  Cur.  &  Vsl.  t.  p.  486. 
D.  ||.    A.  T»r-    L.  lat.  100. 
We  have  bnt  little  doubt  that  the  "  Black  Perch  "  of  the 
colonists  is  the  GlyphUodon  niffrom  of  Cuvier  and  Valenciennes, 
although  their  description  ia  extremely  short,  giving  as  the  for- 
mula of  the  fins,  D.  ||.  A.  yj. 

Giyphidodon  Victoria. 

D.|f.    K.-^.    L.ht.30.    L.  tmnsv.  4/10. 

The  height  of  the  body  is  somewhat  less  than  one-half  of  the 
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total  len^h  (without  the  caudal].  Teeth  narrow,  not  emarginate, 
twenty-one  on  each  Bide  of  the  upper  jaw.  Infraorbital  scaly ; 
the  width  of  the  pneorbital  is  two-thirda  of  that  of  the  orbit. 
Five  or  sir  series  of  Bmall  scales  on  the  cheek.  Vertical  fins 
Ecaly  nearly  to  their  margins.  The  third  to  the  seventh  dorsal 
spines  are  nearly  of  eqnal  height,  oue-balf  of  the  length  of  the 
head.  Caudal  forked.  Beddiish-violet  (in  a  dried  state) ;  fiiu 
blackish. 

Nine  inches  long. 

The  *'  Rock-Perch  "  of  the  colonists. 

Labrichthys  epluj^iwin. 

ILabnu  ephippium,  Cut.  &  Vol.  xiU.  p.  96. 

D.  -jS,-.     A.  -i^^.     L.  lat.  27.     L.  tranBT.  3/JO. 

A  posterior  canine  tooth.  Cheek  with  three  series  of  very 
small  Bcsles.  Base  of  the  dorsal  fin  not  scaly.  Each  tube  of 
the  scales  of  the  lateral  line  with  numerons  branches. 

Coloration  in  a  dried  specimen  : — Back  violet-olive  to  the  end 
of  the  spinous  dorsal ;  head,  belly,  and  tail  reddish,  the  latter 
with  a  broad  violet-olive  band  between  the  posterior  halves  of 
the  aoft  dorsal  and  anal.  A  blackish  spot  behind  the  opercle ; 
the  pectoral,  ventral,  caudal,  and  spinous  dorsal  reddish  or  yet- 
lowm,  the  first  with  a  black  spot  superiorly  in  the  axil.  The 
soft  dorsal  and  the  anal  blackish-violet. 

Seventeen  inches  long. 

The  "Parrot-fish"  of  the  colonists. 

Paeudophydt  barhatm. 
B.  7.    D.8|51.    A.  58.    V.  5.    L.  hit.  ca.  140. 

The  ventral  fin  does  not  extend  to  the  vent.  Sixteen  or  eighteen 
teries  of  scales  between  the  anterior  dorsal  and  the  lateral  line. 

This  fish  is  similar  to  its  congener,  P.  breviuscuhts,  Richards., 
fr&m  New  Zealand,  but  may  be  readily  diatingubhed  by  the 
characters  given.  We  have  received  a  specimen  17  inches  long. 
The  species  is  called  "Rock-Cod"  by  tiie  colonists.  With  re- 
gard to  the  characters  of  the  genus  Pseudophycis,  we  refer  to 
*  Catal.  Fish.'  iv.  p.  850. 

Lotella  callariaa, 
B.  7-    D.  6  I  65.    A.  57.    P.  22.    V.  7. 
The  two  outer  ventral  rays  produced  into  a  filament.     Uniform 
brown. 

Similar  to  L.  fuUgirwsa,  Giinth.  (Catal.  Fish.  iv.  p.  347),  but 
with  a  shorter  head,  the  length  of  which  is  one-fifth  of  the  total 
(without  the  caudal).   The  ventrals,  with  the  filament,  are  as  long 
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as  the  pectonl ;  the  barbel  is  not  quite  half  as  long  as  the  head. 
The  typical  specitnea  ia  19  inches  long. 
The  fish  is  called  "Cod"  by  the  colonists. 

RAombosolea  fleioidet. 

B.  6.  D.  62.  A.  41. 
Similar  to  R.  Uporina  (Giintb.  Gatal.  Fish.  ir.  p.  460),  but 
with  the  body  more  elevated.  Its  greatest  depth  is  rather  less 
than  one-halt  of  the  total  length  (without  the  caudal),  the  length 
of  the  head  two-sevenths.  Eyes  separated  by  a  narrow,  low, 
naked  ndge,  the  lower  being  in  adTance  of  the  upper.  A  cuta- 
neoQS  flap  is  suspended  from  the  maxillary,  overhanging  the 
month.  The  gill-opening  does  not  extend  upwards  beyond  the 
base  of  the  pectoral.  The  dorsal  fin  terminates  at  a  distance 
from  the  caudal,  which  is  one-fourth  of  the  depth  of  the  free 

EDrtion  of  the  tail ;  the  first  dorsal  ray  is  inserted  immediately  be- 
ind  the  maxillary  appendage,  and  the  four  or  five  anterior  rays 
are  produced  beyond  the  connecting  membrane,  but  consider- 
ably shorter  than  those  behind  the  middle  of  the  fin,  which  are 
nearly  half  as  long  as  the  head.  Caudal  subtnincated,  its 
length  being  rather  more  than  one-sixth  of  the  total.  The 
length  of  the  pectoral  is  somewhat  more  than  one-half  that  of 
the  head.  Ventral  fins  as  in  R.  monopus  and  R.  leporina.  Uni- 
form brown. 

Length  of  the  typical  specimen  14  inches. 
Called  "Flounder"  by  the  colonists. 


BIBLIOGRAPHICAL  NOTICES. 

The  Flora  ofEiiex.  By  G.  S.  Gibson,  F.L.S. 
12mo.  London:  Pamplin.  1862. 
Mr.  Vatson  justly  remarks,  in  hia  valuable  'Cjbele  Britannica,* 
that  hia  difficulties  in  discovering  the  geographical  distribution  of 
plants  in  Great  Britain  have  been  greatly  increased  by  the  small 
number  of  good  county  floras.  The  works  produced  by  the  last 
generation  of  botanists  are  of  course  useless  for  his  purpose,  owing 
to  the  want  of  exactness  so  prevalent  at  the  time  of  tneir  production. 
Their  authors  had  no  idea  that  it  was  necessary,  or  even  desirable, 
to  do  more  than  compile  a  simple  catalogue  of  the  plants  found  in 
their  districts,  and  to  record  the  localities  of  the  rarer  species.  Doubt- 
less such  records  as  these  are  valuable,  if  the  compilers  were  aufii- 
eiently  good  botauists  to  render  their  detennination  of  the  species 
trustworthy.  Unfortunately,  this  was  often  not  the  case ;  and  fre- 
quently plants  were  marked  as  "common,"  not  from  any  certain 
detennination  of  their  frequency,  but  from  an  impression  that  such 
was  the  case.    It  thus  became  necessary  for  Watson  to  discover  by 
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some  other  me&ni  the  coTrectneHB  of  theie  entries ;  for  it  not  nnfte- 
^uently  happened  that  the  K-muVed  "eommoa"  plant  was  an  un- 
likely species  to  be  ".common"  in  that  particular  district ;  and  even, 
in  a  few  cases,  one  or  more  of  them  has  heen  found  to  be  altogether 
wanting  in  it.  There  il  also  another  dasa  of  local  "Catalogues" 
which  is  of  Tery  little  use  to  the  scientific  botanical  ge<^7apher.  "We 
mean  those  which  only  profess  to  name  the  rarer  species.  These 
books  are  often  usefal  to  collectors,  and  therefore  deserre  local  en- 
GOaragement;  bnt  as  works  of  science  they  mnk  very  low.  Even 
Such  books  as  Leighton's  'Shropshire'  and  Bromfield's  'Isle  of 
"Wight'  do  not  come  np  to  the  point  now  required.  In  the  former 
cue  the  large  county  is  not  diyiaed  into  districts,  as  has  now  become 
the  habit ;  and  therefore  the  distribution  and  more  or  less  frequency 
of  the  plants  is  not  easily  discovered  from  it,  even  if  discoverable 
at  all.  Dr.  Bromfield's  book  relates  to  a  very  limited  ares,  (uid 
therefore  division  into  districts  was  hardly  called  for ;  but  it  is  a 
posthumous  work,  not  very  well  edited,  and  showing  most  inanifest 
sigua  of  wanting  the  last  touches  of  its  author.  Indeed,  the  chief 
TUue  (and  it  is  great)  of  these  two  works  is  that  they  contain  very 
manv  useful  descriptions  of  plants  and  much  elaborate  critical  dis- 
cussion. The  date  of  Leighton's  work  causes  It  to  occupy  a  promi- 
nent position  in  the  histoir  of  the  present  movement  for  placing  the 
flora  of  Britain  on  a  level  with  those  of  several  of  the  CoDtinental 
natioui.  It  was  one  of  the  first  books  where  an  attempt  was  made 
to  identiiy  our  plants  with  those  of  foreign  botanists,  and  to  submit 
the  names  used  by  us  to  the  laws  which  regulate  botanical  nomen- 
clature. Previous  to  that  time  we  were  not  much  in  the  habit  of 
consulting  the  local  floras  of  foreign  countries ;  and  Fries's  writings 
concerning  the  Phanerogamic  plants  of  Scandinavia  had  attracted 
very  little  attention  in  this  country.  "We  well  remember  the  com- 
motion which  took  place  amongst  the  botanists  attending  the  British 
Association  Meeting  at  Bristol  (a. □.  1836),  when  the  lamented  £dw. 
Forbes  drew  from  his  pocket  Reichenbach'a  '  Flora  Bxcuisoria.'  It 
was  like  opening  a  new  world  to  those  who  had  been  previously 
satisfied  with  Smith's  'English  Flora'  and  Hooker's  'British  Flora' 
in  its  earher  form. 

The  discoveiT  of  Reichenbach  was  soon  followed  by  that  of  Eoch'g 
'  Synopsis,'  and  English  works  began  immediately  to  show  the  results 
of  a  study  of  Fries,  Reichenbach,  and  Koch.  We  need  not  follow 
this  movement  any  further.  It  waa  strongly  opposed  in  some  quar> 
tera,  gained  ground  slowly  but  steadily,  and  is  still,  in  spite  even  of 
funtl^  continued  opposition,  making  its  way  amongst  those  who 
especially  desiderste  an  accurate  knowledge  of  their  country' splants. 

But  it  may  be  asked.  What  has  this  to  do  with  Gibson's  '  Flora  of 
Essex' T  We  answer,  much ;  for  without  the  knowledge  attained, 
and  the  exactness  of  observation  scquired,  by  a  study  of  the  modem 
local  floras  of  Europe,  such  a  work  could  not  have  been  produced. 

Mr.  Qibson  divides  the  county  of  Essex  into  eiaht  districts,  and 
in  effect  gives  a  more  or  less  complete  flora  of  each  of  them.  The 
lame  plan  had  previously  been  followed  by  Babington  for  the  county 
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of  CBmbridge,  and,  at  a  i^l  earlier  date,  bj'  Webb  and  Coleman  for 
that  of  Essex.  But  possibly  the  rerj  first  attempt  at  recording  the 
plants  of  a  province  in  this  way  was  made  In  Babington'a  'Flora  of 
the  Channel  Islands.'  He  there  always  reoordl  the  presence  of  a 
plant,  when  known  to  him,  in  each  of  the  four  prJQcipal  islands,  and 
thna  dves  a  tolerably  complete  flora,  not  only  of  the  whole  group, 
but  also  of  the  two  lai^r  islands,  and  less  perfectly  of  two  of  the 
emaller  ones.  "We  believe  that  there  are  no  other  books  in  which 
thia  valuable  mode  of  determining  the  frequency  of  each  plant  within 
the  ranee  of  a  local  flora  is  employed. 

Mr.  Gibson  has  manifestly  taken  much  pains  to  render  his  boolc 
as  complete  as  possible.  He  records  about  1120  plants  as  said  to 
have  been  found  in  Essex,  but  marks  a  considerable  number  as  either 
mistakes,  naturalised,  or  otherwise  more  or  less  ambi^ons  as  spedes 
or  as  natives  of  the  county.  This  weeding  of  the  list  seems  to  have 
been  done  with  care,  and  we  very  rarely  see  any  reason  for  uriving 
at  a  different  opinion  from  that  announced  by  the  author.  We  may, 
perhaps,  instance  aa  a  few  of  these  differences  our  doubt  if  AyMtpAoa 
alba  can  require  the  mark  of  doubtful  nativity  appended  by  Oibson; 
and  the  same  may  perhaps  be  said  of  lto«a  ruoi^'HMa.  On  the 
other  hand,  it  seems  nearly  certuu  that  Saponaria  o^einalU  is  a 
naturalized  plant  iu  the  east  of  England,  whatever  claims  it  may  show 
to  be  thought  indigenous  on  the  borders  of  Wales.  But  we  will  not 
occupy  valuable  space  by  following  up  a  subject  lo  open  to  contro- 
versy, and  on  which  each  careful  observer  must  judge  for  himself. 

We  have  said  that  the  Essex  flora  contains  an  enumeration  of 
about  1 1 20  plants,  thus  exceeding  that  of  the  adjoining  county  of 
Cambridge  by  nearly  200  species.  This  ia  chiefly  caused  by  the 
extensive  sea-coast  which  bounds  Esiex,  and  the  almost  total  absence 
of  maritime  plants  from  Cambridgeshire. 

Very  much  addition  is  made  to  the  value  of  thii  book  by  the  ex- 
ceedingly numerous,  learned,  and  accurate  remarks  mtroduced  into 
it  by  the  Rev.  W.  W.  Newbonid,  one  of  our  best  botanists  and  ft 
gentleman  especially  conversant  with  contemporary  fOTeign  floras, 
and  also  with  the  writers  of  the  ante-Liuneean  period  and  thw* 
herbaria.  His  remarks  are  usually  (although,  we  think,  not  always) 
pointed  out  by  the  letter  N  being  append^  to  them.  Mr.  Gibson 
observes  in  the  Preface : — "  I  cannot  omit  to  refer  more  particularly 
to  my  valued  friend  W.  W.  Newbould,  to  whom  I  am  indebted  for 
the  assistance  which  he  has  most  kindly  and  freely  rendered.  In 
addition  to  the  time  bestowed  on  ancient  authorities  and  herbaria, 
he  has  undertaken  excursioui  into  leveral  districts,  for  the  purpose  of 
noting  localities ;  and,  besides  offering  various  important  suggestions, 
he  has  revised  the  manuscript,  assisted  in  correcting  the  proof-sheeta 
while  they  were  passing  through  the  press,  and  added  many  critical 
notes.  The  accuracy  of  the  work  has  been  much  enhanced  by 
W.  W.  Newbould'fl  exertions."  This  acknowledgment  we  consider 
fiilly  required ;  for  we  have  personal  knowledge  of  the  great  labour 
and  care  with  which  he  treated  the  manuscript.  Newbould  mokti 
an  interesting  remark  upon  Cartx  ericetontm,  which  has  b«en  re> 
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ccntly  recorded  u  a  British  pUnt,  and  supposed  to  have  been  first 
noticed  by  Messrs.  Ball  and  Babingtoa  on  the  Gi^magog  Hills,  in 
Cambridgeshire.  He  states  that  the  origmal  drawing  published  in 
'  English  Botany'  as  C.praeox,  and  made  by  the  late  James  Sowerby, 
represented  C.  erieetorum,  but  that  "Smith  saw  that  the  glumes 
were  nut  those  of  C.  praeox,  and  the  details  were  in  consequence 
altered."  Thus  the  plant  was  found  by  some  botanist  at  least  as 
loDg  since  as  the  year  1802  ;  but,  onfortunatety,  the  locality  is  not 
recorded.  His  researches  have  shown  that,  unfortunately,  such 
alterations  of  the  original  drawings  were  not  nnfrequently  made  by 
Smith,  and  that  thus  many  of  the  difficulties  have  arisen  which  we 
now  meet  with  when  endeavouring  to  identify  plants  with  the  other- 
wise valuable  plates  in  '  English  Botany.' 

Some  interesting  papers  appear  in  the  Appendix.  First,  a  table 
showing  the  dates  of  the  earliest  and  latest  notice  of  many  plants  in 
£ssei.  Some  few  of  these  are  as  early  as  the  sixteenth,  and  a  good 
mnny  occur  in  the  seventeenth  century.  Next  we  have  a  table  of 
the  comparative  abundance  of  each  plant.  They  are  arranged  as 
"common,"  "rather  local,"  and  "very  local."  No. 3  is  a  com- 
parison of  the  floras  of  Essex,  Cambridge,  Hertford,  and  Kent. 
No.  4  relates  to  the  arrangement  of  the  plants  of  Great  Britain 
according  to  their  comparative  frequency,  as  given  in  Watson's 
'  Cybele  Britannica,'  vol.  iv.  No.  5  gives  a  short  Ust  of  plants  not 
unlikely  to  be  found  in  Essex.  No.  6  includes  biographical  sketches 
of  the  celebrated  John  Bay.  vrho  commenced  and  ended  his  life  in 
Essex ;  of  Samuel  Dale,  Bicbard  Warner,  and  the  recently  lost  and 
justly  lamented  Edw.  Forster. 

It  wiU  be  seen  by  what  wc  have  said,  that  this  is  a  work  quite  up 
to  the  requirements  of  the  present  time,  highly  creditable  to  its 
author,  and  well  deserving  of  the  attention  of  English  botanists ;  and 
it  is  probably  unnecessary  to  add  that  it  does  not  contain  descriptions 
of  the  planU,  but  that  the  general  floras  of  Britain  are  referred  to 
for  information  of  that  kind,  as  is  now  the  usual  and  laudable  custom 
of  writers  on  local  botany. 

A  Manual  of  European  Butlerfliei,    By  W.  F,  Kirby. 
WiUiams  &  Norgate.   I8C2. 

A  descriptive  Manual  of  the  Butterflies  of  Europe  has  long  been 
a  dt^sideratum  with  those  of  our  travellers  who,  not  caring  to  make 
a  close  study  of  entomology,  still  take  some  interest  in  the  more 
conspicuous  objects  of  natural  history.  Of  these  objects  none  are 
more  striking  or  beautiful  than  the  numerous  butterflies  which,  in 
our  Continental  rambles,  at  once  attract  notice,  whether  they  rise 
from  the  rushes  on  the  steep  mountain-side,  or  on  the  sultry  plain 
flit  lazilv  from  flower  to  flower,  a  "  joy  for  ever  "  to  all  whose  hearts 
sympathize  with  nature. 

Mr.  Kirby  offers  us  descriptions  of  321  spedes  ot  Rhopalocerai 
these  descriptions  are  partly  originnl^partly  compiled  or  condensed 
from  die  best  foreign  authorities.    We  may  here  be  permitted  to 
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protest  anainit  tbe  Bingular  nse  which  our  anthor  has  m&de  of  the 
si^iiB  *  and  f,  to  indicate  that  specimens  hare  been  examined  br 
himself.  Mr.  Kirb^  is  a  young  author,  and  we  are  sure  that  he  will 
forgive  our  pointina;  out  that  these  signs  are  verr  perplexing  to  the 
eye,  and,  besides,  have  been  used  for  qnite  dinerent  purposes  in 
other  scientific  works.  How  mndi  easier  to  have  appended  the 
usual  "b.  m."  or  the  marks  "I!"  or  "vidi  ipee."  In  the  same 
way,  when  the  descriptions  are  quoted  or  abridged,  how  much  more 
satisfactary  if  these  had  been  noted  by  inverted  commas  or  an 
abbreviated  name. 

At  the  head  of  each  genus,  we  find  an  analysis  of  the  spedes 
comprised  id  it.  Here  we  cannot  but  regret  that  Mr.  Kirby  has  not 
adopted  the  Latnarckian  or  dichotomous  method.  The  use,  also,  of 
italict  for  the  more  distinctive  characters  in  the  spedfio  descriptions 
would  have  been  a  great  boon  to  the  traveller,  whose  time  is  so 
valuable. 

We  think  that  the  authoritv  should  have  followed  the  spe^c 
names  in  the  body  of  the  book,  as  well  as  in  the  synonymic  list 
given  in  the  Appendix.  We  say  it  with  reluctance  j  hut  the  care- 
lessness of  entomologists  is  in  this  respect  quite  proverbial. 

We  could  have  wished  that  the  best  figure  of  each  insect  had  been 
qnoted  throughout ;  and  certainly  some  indicatjon  of  the  range  might 
nave  followed  the  specific  descriptions.  By  using  five  capital  letters 
for  "  North,  Middle,  South,  Eas^  and  West "  Europe,  much  informa- 
tion might  have  been  condensed  in  a  very  short  space.  The  alpine 
or  monntain  insects  might  have  been  distinguished  in  a  similar 
manner,  and  the  "  bind  of  station  "  would  have  been  another  welcome 
addition. 

Having  relieved  our  mind  by  these  free  remarks,  we  have  no  hesi- 
tation in  recommending  Mr.  Kirby's  handy-book  to  the  notice  of 
our  summer  tourists.  Travellers  are  in  these  days  [very  apt  to  ma 
into  zoological  eccentricities.  It  is  not  at  all  uncommon  to  see  bine 
or  green  gauze  nets  waving  on  the  Bbigi  or  from  a  passing  carriage, 
in  many  parts  of  the  Continent.  The  'Manual  of  European 
Butterflies  is  a  work  of  good  promise,  and  a  proof  of  no  small 
diligence  on  the  part  of  its  author. 

But  why  should  entomologists  have  a  monopoly  ?  With  the  excep- 
tion of  Lord  Clermont's  little  book  on  the  Mammals  and  Reptiles  of 
Europe,  we  know  of  no  portable  Manual  for  the  English  traveller  of 
zoological  tastes,  when  he  is  starting  for  a  six-weeks*  ramble  on  the 
Contment.  Have  we  not  other  naturalists  who  might  give  us  the 
digested  results  of  their  long  study  of  different  branches  of  the 
European  Fauna  1  Might  we  suggest  to  Mr.  Alfred  Newton  how 
useful  would  be  a  manual  ofthe  European  birds?  And  will  not  Dr. 
Giinther  take  pity  on  the  poor  fishes,  all  neglected  since  the  illus- 
trious Agassiz  left  Europe  for  his  Transatlantic  home  1 

A  very  useful  feature  of  Mr,  Kirby's  book  is  the  table  of  geo- 
graphic^ distribution,  inserted  as  an  Appendix.  This  table  ii 
admirably  constructed ;  for  Mr.  Kirby  has  succeeded  in  showing  not 
only  the  country  in  which  each  insect  has  been  found,  but  also  the 
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name  of  the  anthoritj  in  every  c«ae.  We  commend  tbU  Appendix 
u  quite  a  model  of  bow  moch  informatioii  may  be  couTeyed  in  a  few 
pages. 

A  tecond  Appendix  suppliei  a  complete. and  partly  Bynonymu) 
catalogue  of  all  tbe  European  Butternies,  amonnting,  as  we  said 
before,  to  321  ipedea.  In  hia  estimate  of  the  number  of  apedea 
Mr.  Kirby  has  wisely  contented  himself  with  following  a  good  recent 
auth  ori^ — Slaudinger. 

We  most  now  leave  tbe  Butterflies  of  Europe  in  tbe  hands  of 
Mr.  Kirby  and  his  fellow  entomologiBts.  We  trust  that  enough  has 
been  said  to  stimulate  travellers  to  tbe  contemplation,  if  not  the 
capture,  of  tome  o(  tbe  321  species. 


PROCEEDINGS  OP  LEARNED  SOCIETIES. 

ROTAL    SOCIBTT. 

Nov.  20,  1862.— Major-General  Sabine,  Preaident,  in  the  Chair. 

"On  the  Fossil  Remains  of  a  long-tailed  Bird  {Arekeopteryr 
maervrvt,  Ow.)  from  tbe  Lithographic  Slate  of  Sol^ibofen."  By 
Prof.  Richard  Owen,  F.R.S. 

Tbe  author  details  tbe  circumstances  connected  with  the  ^scoveiy 
of  the  fossil  remains,  with  the  impressions  of  feathers,  in  the  litbo- 
mphic  slates  of  Solenhofen,  of  the  Oxfordian  or  Corallian  stage  of 
me  Oolitic  period,  and  of  tbe  acqaisition  for  the  British  Moseum  of 
the  specimen  which  forms  the  subject  of  his  paper. 

The  exposed  ports  of  the  skeleton  are, — the  lower  portion  of  the 
AiTCulam  (  part  of  the  left  os  innominatum ;  nmeteen  caudal  vertebrte  in 
a  consecutive  series;  several  ribs,  or  portions  of  ribs;  the  two  scapulte, 
humeri,  and  antibnichial  bones ;  parts  of  tbe  carpus  and  metacu^ns, 
with  two  ungniculate  phalanges,  probably  belonging  to  the  right 
wing;  both  femora  and  libiK,  and  the  bones  of  the  right  foot;  im- 
pressions of  tbe  quill-feathers  radiating  fan-wise  from  each  carpus, 
and  diverging  in  pairs  from  each  side  of  tbe  long  and  slender  tail. 
The  above  parte  indicate  tbe  size  of  the  winged  and  feathered  creature 
to  have  been  about  that  of  a  rook.  The  several  bones,  with  their 
impressions  and  those  of  the  feathers,  are  described,  and  the  bones  are 
compared  with  their  bomolognes  in  different  Birds  and  iu  Pterodsc- 
tyles.  Whence  it  appears  that,  with  the  exception  of  tbe  caudal 
region  of  tbe  vertebral  column,  and  apparently  of  a  biunguiculate 
manus,  with  less  confluent  condition  of  the  metacarpus,  the  preserved 
parts  of  the  skeleton  of  the  feathered  animal  accord  with  tbe  onuthic 
modifications  of  the  vertebrate  skeleton.  The  mala  departure  there- 
from is  in  a  part  of  that  skeleton  most  subject  to  variety.  Twenty 
caudal  vertebrce  extend  from  the  sacrum  in  a  consecutive  and  naturally 
articulated  series,  resembling  in  structure  and  proportions  those  of  a 
squirrel.  The  tail-feathers  are  in  pairs  corresponding  in  number  with 
the  vertebrse,  diverging  tbere&om  at  an  angle  of  45°  backward,  b& 


.y  Google 


Prof.  Owen  m  the  Archeopte^  macmros.  I2d 

coming  more  tcntenear  the  end,  and  the  last  pair  extending  near^ 
parallu  vjth  and  3  j  iucbea  beyond  the  last  caudal  tertebra.  Thia 
irathered  tail  is  1 1  inches  long  and  3^  inches  broad,  with  an  obtnaelj 
nnmded  end.  This  novel  and  nnexpected  character  of  the  tail  is 
owing  to  the  constancy  with  which  ul  known  existing  and  tertiary 
birds  have  presented  the  short  bony  tail  with  the  terminal  modification 
in  most  of  them  of  the  plonghshore  bone. 

Professor  Owen  next  nvea  the  reaolts  of  investigations  into  the 
osteogeny  of  embryo  birds,  showing  the  number  of  vertehrse  oorre~ 
sponding  to  the  anterior  candals  in  Arekeopteryx  vinch  coalesce  with 
the  pelvis  in  the  coarse  of  growth,  and  the  degree  to  which  the 
posterior  caudsls  retain  a  resemblance  to  those  of  Areheopteryx  in 
the  Birds  with  rudimental  wings.  From  eighteen  to  twenty  caudal 
vertebrte  may  be  counted  in  the  young  Ostrich,  In  Areheopteryx 
the  embrvonal  separation  persists,  with  such  continued  growth  of 
the  individual  candal  vertebree  as  is  commonly  seen  in  long-tailed 
Vertebrates,  whether  Reptilian  or  Mammalian.  The  author  remarks 
that  the  modification  and  specialization  of  the  terminal  bones  of  the 
spinal  column  in  modem  birds  is  closely  analogous  to  that  whicli 
converts  the  long,  slender,  masy-jointed  tail  of  the  modem  embryo 
fish  into  that  short  and  deep  symmetrical  sliape,  with  coalescence 
of  terminal  vertebne  into  a  compressed  lamelliform  bone,  like  the 
'os  en  chorrue'  of  birds,  to  which  the  term  'homocercal'  applied- 
such  extreme  development  and  transformation  usually  passing  through 
the  heterocercal  stage,  at  which,  in  palsBozoic  and  many  mesoioic 
fishes,  it  was  arrested.  Thus  be  discerns  in  the  main  differential 
character  of  the  mesoioic  bird  a  retention  of  structure  wliich  is  em* 
bryonal  and  transitory  In  the  modem  representatives  of  the  class, 
and  consequently  a  closer  adhesion  to  the  general  vertebrate  type. 

The  least  eqmvocol  parts  of  the  present  fossil  declare  it  to  be  a 
Bird,  with  rare  peculiarities  indicative  of  a  distinct  order  in  that  class. 
Although  the  head  is  absent,  the  author  predicts,  by  the  law  of  cor- 
relation, a  beak-shaped  mouth  for  the  preening  of  tne  plumage ;  and 
he  also  infers  a  broad  and  keeled  sternum  m  correlation  with  the 
remains  of  feathered  organs  of  flisht. 

The  paper  is  accompanied  by  drawings  of  the  fossil  and  its  parts, 
and  of  homologous  parts  in  Biros  and  Fterodaetylee.  The  author  as- 
signs to  the  fossil  animal  the  name  oi  Arekeopteryx  maerurvt. 

Dec.  18, 1S62. — Major-General  Sabine,  Preudent,  in  the  Chair. 

"  Description  of  a  new  Spedmen  of  Glyptodon,  recently  acquired 
by  the  Royal  College  of  Surgeons  of  England."  B^  Thomas  Henry 
Huxley,  F.R.S.,  Hunterian  Professor  of  Comparatiye  Anatomy  at 
the  College. 

In  the  present  brief  preliminary  notice  I  nropose  to  g^ve  an  account 
of  the  more  remarkable  features  of  the  skeleton  of  a  specimen  of  the 
extinct  genus  Gtt/ptodon,  recently  added  to  the  Museum  of  the  Royal 
College  of  Surgeons. 

The  specimen  was  obtained  in  1 860i  by  Signor  Maximo  Terrero,  on 
9* 


.yGoogIt: 


This  duty  I  propose  to  dischuKe  by  preparinB;  a  fall  description 

the  skeleton  in  >  memoir  to  be  presented  (accompanied  by  a 

dnuigbt  of  the  requisite  illnstratdous)  to  the  Royal  Society.     But  as 


124  fioyoZ  Sodely  .— 

the  banks  of  the  Birer  Salado,  and  was  presented  to  the  CoU^  by 
that  gentleman,  tbrangh  the  instnimentui^  of  the  late  President  of 
the  College,  J.  F.  South,  Esq. 

It  arrived  in  England  in  an  extremely  broken  and  mutilated  con- 
dition ;  but,  by  the  eierdse  of  great  care  and  patience,  Mr.  Waterhouse 
Hawkins,  to  whom  the  President  and  Council  of  ihe  Royal  College 
of  Surgeons  entrusted  the  task  of  adjusting  the  scattered  fragments, 
has  succeeded  in  restoring  to  their  natural  condidon  the  greater  part 
of  the  vertebral  column,  tbe  Umbs,  and  much  of  the  hecul.  In  the 
execution  of  this  laborious  undertaking  Mr.  Hawkins  has  bad,  from 
time  to  time,  all  tlie  anatomical  aid  that  Mr.  Flower,  the  Conservator 
of  the  College  Museum,  and  I  could  afford  him  ;  and  the  authorities 
of  the  College  have  finally  entrusted  me,  as  one  of  the  Professors  of 
the  College,  with  the  duty  of  describing  the  specimen. 

Of 

dn   „ 

the  preparation  of  such  a  memoir  will  require  some  time,  I  wish,  at 
present,  to  lay  before  the  Royal  Society  a  preliminary  account  of 
those  particulars  in  the  structure  of  this  animal  which  must  interest 
anatomists  in  general  as  much  as  the  Special  student  of  the  fossil 
Edentata,  in  the  hope  that  the  nodce  may  appear  in  the  '  Proceed- 
ings'  of  the  Society. 

The  mass  of  bony  fragments  which  arrived  from  South  America 
has  afforded  material  for  the  reconstruction  of  the  carapace,  and  of 
the  following  parts  of  the  skeleton : — the  anterior  moiety  of  the  skull 
with  the  entire  palate  ;  the  mandible  ;  some  of  the  cervical,  and  the 
peatei  part  of  the  dorsal,  lumbar,  sacral  and  coccygeal  vertebrK,  with 
vertebral  and  sternal  ribs  ;  the  pelvis  and  the  hind  limbs  ;  part  of  the 
scapula,  and  an  entire  fore  Hmb.  And  there  can  be  no  doubt  that 
all  these  remains  belong  to  one  and  the  same  animal,  aa  no  duplicate 
bones  have  been  discovered,  nor  any  which  there  is  the  least  reason 
to  believe  belong  to  a  different  individual.  Thb  circumstance  ^ves 
a  particular  value  to  the  present  specimen,  apart  from  the  fact  that, 
notwithstanding  the  researches  oi  Professor  Owen,  of  D' Alton,  of 
Lund,  and  of  Nodot,  our  knowledge  of  the  structuro  of  the  anterior 
part  of  the  skuU,  of  the  vertebral  column  and  pelvis,  and  of  the  lore 
limb  of  Glyptodon  and  its  immediate  allies,  is  either  nil  or  extremely 
imperfect.  I  now  proceed  to  note  the  more  important  and  the  novel 
anatomical  peculiarities  which  it  reveals.- 

Of  the  tkull  the  new  specimen  exhibits  the  anterior  moie^,  from 
the  anterior  boundary  of  the  cranial  cavity  to  the  anterior  end  of  the 
nasal  bones,  together  with  the  almost  entire  bones  of  the  face  and 
the  lower  jaw  ;  it  thus  furnishes  a  nearly  complete  supplement  to  the 
fragmentary  cranium,  consisting  of  the  brain-case  and  the  nasal  bones, 
with  the  zygomatic  processes,  formerly  described  by  Professor  Owen 
as  a  part  of  Glyptodon  clavipet,  and  now  set  up  in  the  College  Mu- 
seum, together  with  a  carapace,  a  tail,  and  a  hind  foot,  as  the  typical 
example  of  that  species  *.     In  the  form  of  the  frontal  bone,  of  the 

*  The  jiaitt  thus  combined  together  were  not  foond  k  tnodated,  and  the 
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orbits,  of  the  nasal  bones,  and  of  the  Eyeomatic  process,  the  skuU  of 
the  new  specimen  agrees  very  closely  with  that  of  Glyptodon  clavipei. 
From  the  slighter  rugosity  of  the  supraorbital  region,  the  less  deve- 
lopment of  Uke  temporal  ridges,  and  the  feuit  that  the  nasal  saCare 
p^^ts  in  the  new  specimen,  I  conceive  it  to  have  been  a  youi^er 
animal. 

The  anterior  nasal  aperture  is  trapezoidal,  and  narrower  below 
than  above.  The  vomer  is  very  thick  and  strong,  and  the  turbinal 
bones  are  well  developed.  The  premasillre,  though  small  slender 
bones,  enter  lately  into  the  lateral  boundary  of  the  nasal  aperture. 
Inferiorly  they  are  separated  in  the  middle  line  by  a  narrow  fissure, 
which  runs  back  into  the  crescentic  anterior  palatine  foramen. 

The  maxillary  bones  are  extremely  elongated ;  while  the  palatine 
bones  are  small  in  proportion  to  them,  and,  hke  the  premaxillK,  are 
separated  by  a  very  narrow  median  fissxire.  The  extreme  length  of 
the  roof  of  the  ptdate,  formed  by  these  three  pur  of  bones,  is  10 
inches ;  while  its  width  (between  the  inner  edges  of  the  teeth), 
though  rather  greater  in  front  than  behind,  nowhere  exceeds  1^  inch. 
From  before  bsckwards  the  palate  has  a  double  curvature,  being 
concave  dovrawards  from  the  anterior  end  of  the  premaxilla  to  the 
level  of  the  third  tooth,  and  convex  thence  to  the  end  of  the  palate- 
bones  ;  BO  that  the  posterior  part  of  the  palate  has  a  very  marked 
inclination  upwards  and  backwards. 

There  were  eight  teeth  ia  each  maxilla,  all  trilobed,  the  longitu- 
dinal grooves  separating  the  lobes  being  less  marked  in  the  anterior 
teeth. 

The  mandible  is  represented  by  the  two  horizontal  rami,  with  the 
symphysis,  the  greater  part  of  the  right  coronoid  process,  and  the 
entire  right  condyle,  together  with  many  of  the  sixteen  teeth.  It 
very  closely  resembles  the  mandibles  of  Schi»topleuron  gemmatum,  de- 
scribed by  Nodot,  but  is  wholly  unlike  the  restored  jaw  of  Glyptodon 
elampet  given  (on  the  authority  of  a  drawing)  by  Professor  Owen*. 

The  articular  surface  is  situated  almost  wholly  upon  the  anterior 
surface  of  the  condyle  of  the  mandible,  looking  but  very  slightly 
upwards ;  it  is  transversely  elongated,  slightly  concave  from  side  to 
side,  and  convex  from  above  downwards.  In  all  tbese  respects  it 
lumishes  a  counterpart  to  the  glenoid  articular  surface  of  tbe  tem- 

SDral  bone  of  Glyptodon  clavipet,  already  described  by  Professor 
wen. 

The  length  of  the  head  of  the  present  specimen,  when  entire,  was 
probably  not  less  than  13  inches.  The  greatest  d^th  of  the 
cranium,  from  the  centre  of  the  irontal  bone  to  the  middle  of  the 

question  msv  uik  whether  the  ikutl,  hind  foot,  tnd  tail  are  realljr  parts  of  the 
■nimsl  to  wtucb  the  cuapice  (on  whoM  charactcn  the  Epedea  it  fonnded)  be- 
loDEcd.  ProvidotuUr  I  suome  thtt  tbe;  sre.  But  lo  muiy  difflcnlUn  ire  in- 
Tolved  in  the  preciiB  determination  of  the  ipeciea  of  the«e  extinct  AnoadiUa-tike 
Edentata,  that  for  the  preieat  I  leftie  the  question  open. 

■  Tbe  niBudible  of  the  Tudn  Glj/plodm,  mentioned  at  tbe  end  of  Ibis  paper, 
■• id  to  tbit  of  M.  Hodot's  &Ai«(o- 
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palate,  is  about  6  inchei ;  the  length  of  the  mandible  can  hardly  have 
been  less  than  1 2  inches. 

Of  the  vertebral  column,  the  greater  part  of  the  sacral  and  dorsal 
re^ou,  and  some  fragments  of  the  ceirical  region,  are  preserred.  The 
latter  show  that  the  atlas  iras  distinct,  but  that  the  axis  was  anchy- 
losed  with  one  or  two  succeeding  Tertebne,  as  in  the  Armadillos. 
The  fiflh  and  sixth  ceirical  vertebne  were  prDbably  free,  but  no  traces 
of  them  hare  been  found.  The  anterior  part  of  what  remains  of 
the  rest  of  the  TCrtebral  column  consists  of  a  very  broad  flat  bone, 
composed  of  three  vertebre  firmly  anchylosed  tt^ether,  and  having 
their  spinous  procesges  repreaented  by  a  short  but  very  stout  osseous 
knob,  which  projects  upwards  and  backwards.  Anteriorly,  these 
anchylosed  vertebno  exlubit  on  each  side  of  the  neural  canal  an  arti- 
cular facet  with  a  convex  surface,  resembling  a  segment  of  a  hortiontal 
cylinder ;  posteriorly,  articular  surfaces  of  a  similar  character,  but 
concave,  are  situated  in  corresponding  positions. 

Each  side  of  this  '  trivertebral  bone  presents  two  lar^  and  deep 
articular  cavities  for  the  heads  of  ribs,  fragments  of  which  are  still 
preserved.  The  anterior  rib,  remarkable  for  its  stout  and  massive 
proportions,  was  undoubtedly  the  first ;  and  this  circumstance  I  beUeve 
gives  a  cine  to  the  precise  character  of  the  vertebne  which  are  anchy- 
losed ttwether  to  form  the  trivertebral  bone ;  for  in  the  Armadillos 
the  head  of  the  first  rib  is  fitted  into  a  deep  fossa,  formed  partly  by 
the  last  cervical,  and  partly  by  the  first  dorsal  vertebra.  Furthermore, 
the  body  and  transverse  processes  of  the  last  cervical  vertebra  in  the 
Armadillos  present  articular  facets  of  an  essentially  similar  character  to 
those  observable  on  the  anterior  face  of  the  bone  under  description*  { 
and,  finally,  the  last  cervical  vertebra  is  practically  immoveable  upon 
the  first  dorsal  lu  man;  Armadillos,  while  the  two  vertebrae  are  com- 
pletely anchylosed  together  in  the  priodont  Armadillo.  I  conceive, 
then,  that  this  remarkable  bone  of  the  Glyptodon  is  formed  by  the 
anchylosis  of  the  last  cervical  and  first  and  second  dorsal  vertebrce. 

Of  the  remunder  of  the  spinal  column  thirteen  consecutive  vet- 
tebree  are  preserved ;  and  all  of  these  were  immoveablv  united  into 
one  long  contbuous  tunnel  or  arched  tubular  bridge  of  bone,  a  struc- 
ture which  is  without  a  parallel  among  the  Mammalian  Vertebrata. 
Of  these  thirteen  vertebne,  the  four  (anterior  are  so  completely  an- 
chylosed together,  that  the  original  lines  of  demarcation  between 
them  are  hardly  discernible.  Persistent  sutures  separate  the  fourth 
from  the  fifth,  and  the  latter  from  the  sixth ;  but  all  trace  of  the 
primitive  distinction  of  the  sixth  and  seventh  is  lost.  The  other 
vertebrte  are  separnted  by  sutures  which  become  coarser  and  less  close 
posteriorly.  In  all  but  the  first,  second,  third,  eleventh,  and  thir- 
teenth vertebrK,  the  parts  representing  the  vertebral  centra  are  broken 
away;  but  where  they  persist,  they  are  so  similar  that  they  were 
doubtless  of  similar  form  throughout.     Each  centrum  is,  in  fact,  a 


taian  with  the  vertebne  ii 
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compKndTelr  tUn  bonj  pUte,  so  curred  u  to  form  a  seKment  of  a 
hollow  cylinder  of  much  larger  diameter  in  the  ilront  toaa  ia  the 
hbder  vertebno,  the  tides  of  which  pass  superiorly  ioto  the  arches  of 
the  rertebne. 

The  foremost  vertebra  of  the  thirteen  is  as  broad  as  the  posterior 
part  of  the  '  trivertebral  bone,'  and  presents  a  couple  of  convex  ard- 
cular  facets  which  articulate  with  the  lateral  articular  concavities 
described  above  in  that  bone.  The  vertebm  rapidly  narrow,  how- 
ever, mitil  the  fourth  is  not  more  than  three-fifths  as  wide  as  the 
first,  wlule  it  is  proportionately  deeper;  and  this  increase  of  depth 
relatively  to  width  goes  on  until  in  the  thirteenth  vertebra  the  spinal 
canal  is  deeper  than  it  is  wide. 

The  spinous  processes  of  these  vertebree  are  aU  broken  short  off; 
bat  sufficient  remains  of  their  bases  to  make  the  following  points 
clear. 

The  spinous  process  of  the  first  is  almost  obsolete,  being  a  mere 
ridge  sloping  back  towards  the  second,  vrith  which  it  ia  continuous. 
This  appears  to  have  been  necessary  to  afford  the  requisite  play  for 
the  knob  of  the  trivertebral  bone  in  its  movements  of  flexion  and  ex- 
tension on  the  rest  of  the  spinal  column. 

The  spinous  process  of  the  second  vertebra  was  long  and  thick, 
and  probably  somewhat  high.  It  appears  to  have  been  completely 
distinct  from  the  third,  which  was  thinner,  and  was  anchylosed  with 
its  Buccesaors  (as  far  as  that  of  the  twelfth  vertebra  inclusive)  into  a 
long  continuous  crest.  The  apices  of  the  spinous  processes  may, 
however,  have  been  distinct.  So  much  as  is  left  of  the  base  of  this 
crest  shows  that  it  was  thickest  at  the  sixth  and  seventh  vertebree  (of 
the  thirteen},  and  that  it  became  thinner  both  anteriorly  and  pos- 
terioriy. 

The  spinous  process  of  the  twelfth  vertebra,  forming  the  termina- 
tion of  the  crest,  appears  to  have  ended  in  a  free,  thin,  bnt  rounded 
edge.  What  remains  of  the  spinous  process  of  the  thirteenth  ver- 
tebra, on  the  other  hand,  thins  off  anteriorly  to  a  natural  edge,  which 
is  incUned  upwards  and  backwards.  Posterioriy  the  spinous  process 
becomes  very  thick  and  stout,  and  appears  to  have  hadaconsioerable 
heutht.     It  ends  in  a  fractured  hinder  margin. 

The  broad  wing-like  plates  which  represent  the  coalesced  trans- 
verse processes  of  the  first,  second,  and  third  vertebra  of  the  thirteen, 
exhibit  distinct  articular  surfaces  for  the  capitida  and  tubcrcula  of 
ribs.  Further  back,  the  natural  edges  of  the  apophysial  ndges 
are  broken  away,  up  to  the  eighth  vertebra.  Here  they  are  entire  on 
the  left  side  and  broken  on  the  right ;  but,  curiously  enough,  the 
broken  processes  are  higher  than  the  entire  ones,  so  that  the  transverse 
processes  in  this  region  of  the  body  must  have  been  aaymmetncally 
developed.  The  thirteenth  vertebra  presents  peculiarities  which 
could  only  be  made  intelligible  by  a  lengthened  description,  and  by 
figures.  The  oontours  of  the  articular  processes  become  first  di- 
Btinctly  traceable  at  the  posterior  part  of  the  eleventh  vertebra.  They 
are  better  marked  at  the  posterior  part  of  the  twelfth,  and  at  the  an- 
terior part  of  the  thirteenth  vertebra. 
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The  nervoQS  foramiiu  are  not  intervertebral,  but  pierce  the  archea 
of  the  vertebrte  thronghout  the  series.  In  the  thirteenth  the  outlet 
of  the  foramen  ia  separated,  by  a  longitudinal  bar  of  bone,  into  an 
upper  and  a  lower  division. 

The  posterior  part  of  the  thirteenth  rertebra  is  mneh  injured,  and 
does  not  adjust  itself  naturally  to  the  anterior  end  of  that  part  of  the 
lumbar  r^on  of  the  vertebral  column  (consiating  of  two  vertebrte) 
which  remains  continuously  anchylosed  with  the  sacrum.  One  or 
two  vertebrs  may  possibly  be  wanting,  or  even  three ;  but  I  conceive 
the  last  to  be  the  extreme  limit  of  the  deficiency*. 

The  great  Priodont  Armadillo  has  twen^  dorso-lnmbar  vertebrs. 
If  the  Glyptodon  had  the  same  number,  there  would  be  three  missing; 
for  there  are  two  dorsal  vertebrK  m  the  trivertebral  plate,  thirteen 
follow  it,  and  two  lumbar  are  anchylosed  with  the  aacrat,  makbg 
altogether  seventeen. 

I^e  'sacrum,'  composed  of  anchylosed  lumbar,  proper  sacral,  and 
coccygeal  vertebne,  contams  at  fewest  twelve,  and  perhaps  thirteen 
vertebm.  The  centra  of  the  two  lumbar  vertebra  and  of  the  two 
proper  sacral  vertebree  which  follow  them  are  preserved.  They  are 
thin  and  broad  plates,  flat  above  and  slightly  concave  below,  exhibit- 
ing a  moat  marked  contrast  with  the  half-cylinder  of  the  bindermost 
of  the  thirteen  dorsal  vertebne  above  described.  It  would  seem  to 
retiuire  the  interposition  of  at  least  two,  if  not  three,  vertebne  to 
effect  the  transition  of  the  one  form  of  centrum  into  the  other. 


dinary  mammal,  its  termmal  face  being  a  very  broad  oval,  slightly 
concave,  disk.  The  centrum  of  the  penultimate  coccygeal  is  much 
flatter  and  narrower ;  and  this  flattening  and  narrowing  predominates 
still  more  in  the  antepenultimate  and  that  vertebra  which  lies  before 
it,  or  the  fourth  from  the  end.  From  this  point  to  the  two  anterior 
sacrals  the  floor  of  the  vertebral  canal  is  completely  broken  awav,  but 
there  can  be  no  doubt  that  the  centra  were  represented  by  a  thin 
bony  plate. 

The  line  of  the  centra  of  the  coccygeal  vertebrae  forms  a  very 
marked  arch  behind  the  two  sacral  vertebree,  whose  centra  form  a 
nearly  horizontal  floor ;  while  the  dorso-Iumbar  vertebra  (including 
the  trivertebral  bone)  form  a  second  arch,  flatter  than  the  first. 

The  spinous  processes  of  all  these  lumbo-sacro-coccygeal  vertebrae, 
up  to  the  fourth  from  the  end  inclusively,  are  anchylosed  together 
in  a  long  and  strong  osseous  crest,  broad  and  extremely  rugose  above, 
eight  inches  high  in  front,  but  slowly  diminishing  as  it  fallows  the 
curve  of  the  centra  posteriorly  to  five  inches. 

The  spinous  procesa  of  the  penulrimate  coccygeal  vertebra  ia  very 
thick,  bnt  is  broken  short  off.  It  was  probably  not  less  than  A  inches 
high,  and  afibrded  a  middle  point  of  support  for  the  carapace  between 
the  ischial  protuberances.  The  sides  of  the  median  crest,  and  of  the 
two  vertebrsB  which  appear  to  constitute  the  true  sacrum,  are  anchy- 
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losed  finnlT  with  nearly  the  whole  of  the  inner  edge  of  the  vast 
ilium.  Behind  these  the  vertebne  seem  to  have  been  devoid  of 
transrer«e  processes,  us  far  u  the  fourth  from  the  end.  But  the 
antepenultimate  had  a  long  and  slender  transverse  process  on  each 
side ;  the  penultimate  has  an  equally  long  but  much  stouter  process, 
while  the  last  coccygeal  vertebra  has  transverse  processes  of  no  less 
length,  and  extremdy  stont. 

The  expanded  distal  ends  of  these  processes  unite  with  one  another, 
and  with  the  inner  surfaces  of  the  greatly  expanded  ischia. 

The  ilia  are  immense  quadrate  hones,  shgfatly  concave  anteriorly 
and  posteriorly,  with  their  planes  bo  directed  as  to  form  rather  less 
than  a  right  angle  forwards  with  the  vertebral  column.  The  crest 
of  each  iUac  bone  is  thick,  expanded,  and  rugose,  and  so  arched  as 
evidently  to  have  afforded  attachmeut  and  support  to  the  carapace  ; 
which  thereibre  rested  directly,  partly  on  the  three  transversely 
disposed  pillars  afforded  by  the  coccygeal  Tertebree  and  the  two 
ischia,  partly  on  the  longitudinally  arched  crests  of  the  sacrum  and 
of  the  thirteen  dorsal  or  dorso-lumbar  vertebne,  and  partly  on  the 
second  great  transverse  support  yielded  br  the  arched  crests  of  the 
ilia.  Apart  from  their  anchylosis,  the  whole  of  the  parts  named 
must  have  been  practically  fixtures  in  consequence  of  this  arrange- 
ment of  the  carapace ;  and  the  only  moveable  parts  of  the  vertebral 
column  must  have  been  the  tail  (of  which  nntortunately  no  portion 
has  been  found  in  the  present  specimen),  posteriorly  moveable  on 
the  last  coccygeal  Tertehra, — the  trivertebral  bone  with  its  two  pair  of 
ribs,  capable  of  an  up<&nd-down  motion  on  the  foremost  of  the  thir- 
teen vertebne, — and  then  the  cervlcals,  more  or  less  moveable  upon 
the  anterior  part  of  the  trivertebral  bone  and  upon  one  another. 

I  am  not  aware  of  the  eustence  of  any  mammal  in  which  the  ver- 
tebral column  presents  characters  of  a  similar  singularity. 

The  mobility  of  the  rib-hearing  trivertebral  bone,  by  a  hingejoint 
upon  the  rest  of  the  vertebral  column,  is  peculi&rly  anomalous.  How- 
ever, if,  as  appears  to  have  been  the  case,  the  head»  of  the  ribs 
attached  to  this  hone  were  incapable  of  movement,  and  the  first  rib 
was  furthermore  directly  anchylosed  with  the  sternum,  respiration 
must  have  been  carried  on  entirely  by  the  diaphragm,  if  the  anterior 
dorsal  vertebree  had  been  immoveable  on  the  posterior  ones.  The 
hinge-like  movement  of  the  trivertebral  bone,  on  the  other  band,  by 
permitting  the  ribs  and  sternum  to  describe  a  longitudinal  arc  alter- 
nately downwards  and  forwards,  and  upwards  and  backwards,  would 
allow  of  a  most  efficient  bellows-acdon  of  the  thorax,  similar  in 
principle  to  that  effected  by  the  ordinary  movements  of  the  ribs. 

The  trivertebral  bone  is  about    6  inches  long. 

The  thirteen  vertebne  along  their  convexity  ,.  29^      „ 

The  sacrum 35^      „ 

If  three  lumbar  vertebree  are  wanting  allow  . .     9        „ 

80 
Jud^g  by  the  analogy  of  the  Arm&dilloa  with  which  the  Glyp* 


.y  Google 


ISO  Rm/al  Sadeijf. 

todtm  preienta  inch  close  resembUnce,  and  from  the  BhortneM  of 
such  cerrical  Tertebrte  of  Glyptodon  as  can  be  reconstructed,  the 
neck  did  not  exceed  in  length  -Aftb  of  the  leneth  of  the  vertebral 
column  from  the  first  dorsal  to  the  last  coccyge^.  ITint  would  give 
8  inches  for  the  neck,  and  vould  give  a  gnmd  total  foi  the  spinal 
column,  eiclusiTe  of  the  tail,  of  88  inches,  or  7  feet  4  inches.  The 
length  of  the  carapace  of  Glypiodon  elavipet  in  the  Museum  of  the 
Bo}^  CoUege  of  Surgeons  is  5  feet  7  inches. 

The  carpus  of  Glyptodon  is  in  some  respects  very  like  that  of 
DatypuM  texdnetuf,  but  it  consists  of  eight  bones  instead  of  seven, 
the  trapezium  and  trapesoid  being  perfectly  distinct,  instead  of  form- 
ing a  single  bone  as  in  Dam/put,  The  scaphoid  articulates  with  the 
OS  mngnum,  and  the  cuneiform  with  a  metacarpal,  as  in  Datypua, 
Bat  it  is  not  a  little  remarkable  that,  whereas  in  Dasyput  it  is  the 
fifth  metacarpal  whose  proximal  end  partially  articulateB  with  the 
cnneifonn,  in  Glyptodon  the  corresponding  bone  articulated  wholly 
with  the  cuneiform,  and  not  with  any  of  the  distal  row  of  carpal 
bonet.  The  metacarpal  articular  end  of  that  bone  is,  in  fact,  divided 
into  two  facets — an  inner,  larger,  which  articulates  with  part  of  the 
proximal  end  of  the  fourth  metacarpal,  and  an  outer,  smaller,  which 
18  appropriated  by  the  proximal  end  of  tbe  fifth  metacarpal. 

That  the  cuneiform  should  articulate  with  two  metacarpal  bones, 
and  that  the  unciform  should  not  articulate  with  the  fifth  metacarpal 
at  all,  are  very  remarkable  peculiarities  of  tbe  wrist  of  Glyptodon. 

The  pisiform  is  a  large  curved  bone,  the  proximal  end  of  which 
articulates  by  a  large  facet  with  the  ulna,  and  by  a  small  one  with  a 
facet  on  the  palmar  aspect  of  the  cuneiform.  It  closely  resembles 
the  same  bone  in  Armadillos, 

The  traperium  and  trapezoid,  taken  t(^ther,hBve  a  form  closely 
resembling  that  of  the  single  trapeiio-trapezoid  of  Daiyput.  The 
trnpecinm  possesses  only  a  very  small  double  articular  facet  on  its 
palmar  face.  If  this  gives  support  to  a  metacarpal,  it  must  have 
oeen  very  soaall ;  and  as  at  present  neither  it  not  any  of  the  hsUucal 

C'sngea  have  been  discovered,  it  is  possible  the  pollex  may  have 
altogether  rudimentary.  In  any  case  the  pollex  must  have 
been  so  much  smaller  and  more  slender  in  proportion  than  that  of 
Dasyptu,  that  the  animal  must  have  had  a  practically  tetradoctyte 
fore  foot. 

The  second  metacarpal  is  the  longest  of  all  which  have  been  disco- 
vered, but  is  not  quite  so  thick  as  the  third.  Its  proximal  end  arti- 
culates with  the  trapenium,  trapezoid,  and  magnum. 

The  third  metacarpal,  an  almost  cuboidal  bone,  but  broader  than 
long,  articulates  with  the  magnum,  the  cun^form,  and  the  adjacent 
metacarpals. 

The  fourth  metacarpal,  still  shorter  and  broader  in  proportion, 
articulates  with  the  unciform  and  cuneiform,  and  with  tbe  adjacent 
metacarpals. 

The  fifth  metacarpal  has  not  been  found.  The  two  proximal  or 
first  and  second  ptudanges  are  very  abort,  broad,  discoidal  bones  in 
the  second  and  m  the  thud  digits ;  and  the  second,  whioh  alone  exists. 
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in  th«  fonrth  digit  luts  the  tame  diarftcter.  The  proxinial  phaUnge* 
of  tbe  fiftli  digit  have  not  been  found. 

Tlie  distal  or  third  ph&lanx  is  a  broad  bone,  iqoarelr  truncated  at 
the  extremity,  and  longer  than  the  reit  of  the  aigit,  in  theaecond, 
third,  and  fourth,  and  presumably  in  the  fifth  digit,  Each  of  these 
phaUnges  is  thicker  on  one  side  than  on  the  other,  so  that  the  upper 
aur&ce,  which  is  cooTez  from  side  to  side,  and  also  from  before 
backwards,  slopes  from  the  thick  tomrds  the  thin  edge. 

The  distal  pnalanx  of  the  second  digit  has  its  thick  edge  on  its 
ulnar  side,  but  all  the  others  have  their  thick  edges  radid.  The 
distal  phalanx  of  the  fifth  digit  is  more  pointed,  smaller,  and  thicker 
in  i^portion  than  the  others. 

The  hind  foot  is  quite  normal  in  structure,  possessing  five  toes 
Kod  the  regular  number  and  disposition  of  tarsal,  Tnetatarsal,  and 
phalangeal  bones.  The  third  or  middle  digit  is  the  longest,  and  its 
distal  phalanx  is  the  longest  of  all.  It  is  ueulv  square,  and  Its  outer 
and  inner  edges  ore  almost  equally  thick.  The  distal  phalanges  of 
the  other  toes  are  all  thicker  on  the  side  turned  towards  the  middle 
toe.  That  of  the  second  toe  is  almost  as  square  as  that  of  the  third  ; 
but  the  distal  angles  of  that  of  the  third  aad  fourth  are  beveUed  olf 
on  the  fibular  side,  while  the  terminal  phalanx  of  the  hallux  is 
umilarly  bevelled  off  upon  the  tibial  side.  The  metatarsal  bones 
have  the  same  thick  prismatic  form,  and  the  proximal  phalanges  the 
same  discoidal  character  as  in  the  fore  foot. 

The  calcaneal  process  is  directed  outward;  at  an  angle  of  45°  from 
the  axis  of  the  foot,  and  must  have  been  much  raised  in  the  natural 
position. 

While  the  work  of  restoration,  whose  results  have  just  been  briefly 
detailed,  was  going  on,  we  learned  from  Dr.  Falconer  that  a  nearly 
entire  specimen  of  a  Glyptodan  was  exhibited  in  the  Museum  at 
Turin.  An  application  was  at  once  made  to  the  authorities  of  the 
Museum  for  mformation,  and,  if  possible,  for  photographs  of  this 
skeleton,  and  was  responded  to  with  the  most  obliging  readiness. 

These  photographs  of  a  skeleton  in  some  respects  more,  in  others 
lees  perfect  than  that  of  the  College,  have  confirmed  the  conclusions 
already  arrived  at  in  the  most  satisfactory  manner;  and  I  trust 
before  long  to  be  in  possession  of  descriptive  details  of  parts  of  this 
specimen  which  are  wanting  in  our  own,  and  which  will  enable  me 
to  complete  the  anatomy  of  the  skeleton  of  the  gigantic  extinct 
Araudillo. 

ZOOLOGICAL   BOCIETT. 

June  10, 1B62.— Professor  Busk,  F.B.S.,  in  the  Chair. 

List  or  Mammalia  from  the  Cahaboon  Mountains,  col- 

LICTBD  BY  CaFT.  BuRTON,  H.M.  C0N9DL,  FkRNANOO  Fo. 

By  Dr.  J.  E.  Gray.  F.R.S. 
Crocidora  morio,  sp.  noT. 
Uidform  rather  brownish  black,  rather  paler  and  browner  beneath. 
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Teeth  vhite.  Feet  tcit  slender,  weak.  Tail  nearly  as  long  as  the 
bod;  and  bead,  vei^  slender,  annulated,  corered  vith  yery  short 
closely  adpressed  hair. 

Length  of  body  and  head,  dry,  2^  inches ;  tail,  dry,  2  inchei. 

"  iuiU  from  Canmroon  Mountains,  7000  feet  above  the  level  of 
the  sea,  January  1862." 

ScitiKos  Isabella,  sp.  nor. 

Yellowish  brown,  minntely  grizzled,  with  four  broftd  dors&I  streaks 
— the  two  central  from  the  crown  of  tfae  bead  to  the  base  of  the  tail, 
the  side  ones  ironi  the  shoulder  only ;  the  underside  whitish  gfey. 
Tail  slightly  annulated. 

Length  of  body  and  head  7  inches ;  tail  5  inches. 

"Squirrel  from  the  Camaroon  Mountains,  7000  feet  obore  the 
lerel  of  the  sea,  January  1862." 

I  have  great  pleasure  in  naming  this  beautiful  new  speries  after 
Mrs.  Isabel  Burton, — her  husband,  the  discoverer  of  it,  having  re- 
quested that  any  novelty  that  might  be  in  the  list  should  he  so 
named. 

Anoualcrus  Beecroftii,  Fraser. 

"A  Flying  Squirrel,  shot  in  tfae  Camaroon  Mountains,  7000  feet 
above  the  level  of  the  sea.  Colour  of  the  eyes  dark  grey.  Januaiy 
18,  1862." 

Mtts  hattba,  ep.  nov. 

Fur  very  soft  and  silky ;  above  black,  slightly  marked  with  brown 
from  the  minute  brown  tips  of  the  hairs ;  beneath  whitish — the  hidr  of 
the  underside  black,  white-tipped.  Teeth  very  narrow,  oran^. 
Ears  rounded,  moderate.  Sides  of  the  nose  and  edge  of  the  orbita 
black.  Eyes  covered  with  very  short  close-pressed  hairs.  Tail  very 
long,  slender,  closely  annulated  with  very  slender,  very  short  ad- 
pressed hair. 

Length  of  body  and  head  4^  inches;  tail  5  inches;  hind  foot 
very  nearly  1  inch. 

"  Camaroon  Mountains,  7000  feet  above  the  level  of  the  sea." 

EURYOTIS  IRROEATA,  Bp.  ROV. 

"  Bat  from  the  Camaroon  Monntains,  7000  feet  above  the  level 
of  the  sea.     January  1862." 

I  am  not  certain  about  this  species  until  I  can  compare  the  skull 
with  those  of  the  other  species  of  the  genns  from  Africa,  as  they  are 
all  very  similar  externally. 

With  these  animals  was  sent  the  skin  of  a  Chimpanzee  without 
its  skull,  but  with  the  bones  of  the  hand  and  feet  enclosed  m  the 
skin.  This  skin  differs  from  all  the  other  specimens  of  this  species 
which  I  have  seen,  in  being  covered  with  much  more  abundant  and 
softer  iur,  and  in  the  fur  of  the  back  being  of  a  brown  colour,  from 
the  lai^  brown  tips  to  the  blackish  hair.  It  would  seem  to  indicate 
a  distinct  variety  or  species,  which  may  be  designated,  until  we  re- 
ceive better  specimens  and  more  particulars,  Troglodytee  vellerotut. 
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June  2-1,  1862.— E.  W.  H.  Holdsworth,  Esq.,  F.L.8.,  in  the 

Cluur. 

Descriptions  op  Threk  New  Species  op  Pitta  fboh  tbb 

Moluccas.    By  Alfred  Bdssel  Wallace. 

These  birds  ere  broogbt  before  tbe  Sodety,  detached  from  tbe 
cnllections  of  which  they  form  a  part,  because  a  Moaograph  of  tbe 
PittidtB,  hy  Mr.  Elliot,  u  now  in  conrae  of  publication,  and  it  ia  de- 
sirable that  thfy  should  be  desciibed  in  England  before  appearing 
in  a  foreign  vork. 

They  are  interesting  as  showing  the  permanent  modificadona  in 
form  of  these  semitcrrestrial  birds,  in  islands  within  sight  of  each 
other.  I  may  mention  as  a  curious  fact,  that  the  great  island  of 
Ceram  appears  to  contain  no  Pitta,  although  one  or  two  spedes 
occur  in  almost  all  the  other  islands  of  the  Moinccan  group.  I  have 
myself  collected  for  sereral  months  in  various  parts  of  Ceram  and 
Amboyna,  without  seeing  or  hearing  of  the  genus ;  and  the  natives 
were  positive  no  such  bird  was  to  be  found  m  their  country.  The 
naturalists  collecting  for  the  Leyden  Museum  were  not  more  suc- 
cessful ;  and  recenUy  a  German  omitholog^t,  M.  Rosenberg,  haa 
resided  some  years  in  the  island,  and  up  to  the  time  of  my  departure 
had  seen  no  Ptlta.  This  is  the  more  remarkable,  as  in  the  little 
island  of  Banda,  within  sight  of  Ceram,  a  species  exists  which,  with 
two  others,  I  now  proceea  to  describe. 

Pitta  rcbri nucha. 

Head  reddish  brown,  darker  behind,  where  there  is  a  snbqnadraD< 
gnlar  spot  of  bright  red,  and  above  it  an  obscure  blue  vertical  stripe ; 
back  dull  olive-green,  shading  into  slaty  blue  on  the  wings  and  tail ; 
quills  blackish,  with  a  white  spot  on  the  third  and  fourth ;  a  small 
white  spot  on  the  shoulder ;  underside  with  tbe  slaty-blue  breast 
and  crimson  belly,  exactly  as  in  P.  eeltbmrit,  but  the  black  line 
separating  the  two  colours  is  narrower.  Bill  blackish  horn-colour ; 
feet  light  dull  blue ;  iris  pale  oUve-brown. 

Total  length  7  inches ;  wing  3^  inches ;  bill,  from  the  gape,  1  inch, 

Hab.  IslandofBonru  (Moluccas). 

Remark. — This  species  is  at  once  distingnished  from  its  near 
ally,  P.  eelebentit,  by  the  red  nuchal  spot,  and  by  liaving  much  less 
blue  on  the  wing-  and  tail-coverts.    It  is  also  considerab^  smaller. 

Pitta  Yigorsi. 

Pitta  Vifforsi,  Gould,  Birds  of  Australia,  vol.  iv,  pi.  2. 

I  bad  proposed  a  name  for  tins  species,  supposing  it  to  he  new,  and 
misled  by  Bon^iarie's  '  Conspectus,'  which  gives  "ffvla  nigra"  as  a 
character  of  F^orn.    Having  since,  at  Mr.  Gould's  suggestion,  com- 

?ared  my  bird  with  the  type  in  the  Museum  of  the  Linnean  Society, 
find  it  to  be  the  same.  My  specimen  is  a  fine  adult  male,  and 
differs  from  Gould's  figure  and  description  in  having  the  bill  en 
tirely  black,  and  in  the  red  of  the  under  parts  being  much  mixed 
with  block  on  the  breast. 


.y  Google 


134  Zooloffieal  Society : — 

Total  length  7  inchea ;  wiug  44  inches  f  bill,  from  g&pe,  I|  inch. 

JTab.  Batid&  letand  (Moluccas). 

Remark. — The  habitat  "Australia"  is  probably  a  mistake,  as  the 
birds  of  this  f^nas  are  very  local,  and  no  weli-autheaticated  speci- 
men has  erer  been  received  from  that  country. 

Pitta  ckabsirostris. 

Similar  in  colour  to  P.  Vigorti\  bat  the  superciliary  stripes  are 
altogether  pale  rufous,  the  colour  beneath  is  lighter  (agreeing  with 
P.  ccneinna),  and  the  chin  is  black,  vhich  colour  extends  in  a  tri- 
angle on  to  Uie  throat,  without  being  produced  into  a  stripe,  as  in 
P.  eoncinna.  Bill  black,  with  the  base  of  the  lower  mandible  homy ; 
feet  Tery  pale  flesh-colour ;  iris  black. 

Total  length  7^ inches i  wing  4|^ inches;  bill,  from  gape,  l^incb. 

JIah.  SiUa  Island  (Xulla  of  the  English  maps),  £.  of  Celebes. 

Remark. — This  species  differs  from  its  nearest  allies  by  its  very 
strong  bill,  as  well  as  by  the  peculiarities  of  colouring  above  de- 
scribed. It  is  very  like  Temminck'i  figure  of  P.  irena  from  Timor ; 
but  that  species  appears  to  have  much  more  blue  on  the  back,  and 
the  bill  entirely  black,  and  not  so  strong.  It  is  also  highly  impro- 
bable that  the  same  bird  should  be  found  in  such  distant  localities, 
when  so  many  of  the  neighbouring  islands  have  each  their  peculiar 
■pedes. 

DESCRIPTIONS  OF  New  Species  op  Reptileb  and  Fishes 

IN   TBB   Collection   of   the   British   Musevu.      Bv 

Albert  GiiNTHiR,  M.A.,  M.D.,  Ph.D.,  F.Z.8. 

Chlohoscartes. 

(Fam.  Agahida.) 

Head  short,  body  and  base  of  tail  compressed,  tail  exceedingly 

long.    Head  covered  with  numerous  smooth,  smaU  shidds ;  all  uie 

scales  keeled,  small,  those  of  the  belly  and  tail  being  the  la^r; 

scales  on  the  throat  conical.     Femoral  pores  very  prominent,  in  a 

longish  series ;  prteanal  pores  none.    A  low  crest  of  triangular  scales 

on  the  neck  ;  a  series  of  enlarged,  sharp  scales  along  the  median  line 

of  the  bock  and  tail.     Fingers  five,  and  toes  five,  all  elongate,  and 

armed  with  sharp  claws;  the  middle  toe  fringed  along  the  basal 

joints.     Throat  with  a  small  pouch  and  cross  fold.     No  prominent 

scales  at  the  ear, 

ChlOROBCARTES  FASCIATOSi 

Grass-men,  with  three  very  broad  dark-green  cross  bands. 

Feejee  Islands. 

ilMcrip^imi.— Head  rather  elevated  and  obtuse ;  pouch  below  the 
throat  and  transverse  fold  in  front  of  the  shoulder  well  developed ; 
body  and  basal  portion  of  the  tail  compressed,  the  latter  rounded  in 
the  middle  and  posteriorly,  tapering,  three  or  four  times  as  long  as 
the  body.  The  fore  limbs  extend  backwards  to  the  loin  ;  the  third 
and  fourth  fingers  are  equal  in  length.    The  hind  limbs  are  at  long 
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u  tbe  tronk ;  the  third  toe  hu  a  series  of  enUrged  truuignlar  scales 
along  ita  inner  msi^n,  forming  a  lerrated  edn. 

Shields  on  the  npper  and  lateral  parta  of  the  head  very  nomerous 
and  smooth.  Noatnl  in  a  nngle  somewhat  elevated  shield,  situated 
above  the  second  and  third  upper  labials.  Rostral  shield  much 
broader  than  high,  sabtrian^ar ;  nine  upper  labials,  the  posterior 
bdng  considerablv  lower  than  the  anterior ;  there  are  three  or  four 
series  of  small  shields  between  the  labials  and  the  eyelid ;  eyelids 
entirely  scaly.  Seven  lower  labials ;  scales  on  the  throat  conicalty 
elevated.  Scales  of  the  upper  parts  of  the  body  very  small,  of  equal 
size,  each  with  a  short  keel  or  conical  protuberance.  A  low  crest, 
formed  by  compressed  triangular  scales,  mna  fVom  tbe  occiput  to- 
wards the  middle  of  the  toil,  where  it  is  gradually  lost.  Scales  on 
the  belly  in  transverse,  slightly  oblique  series,  small,  bat  much  larger 
than  those  on  the  udes.  strongly  keeled.  Limbs  with  keeled  sc^es 
of  moderate  size.  The  scales  of  the  middle  and  posterior  parts  of 
the  tail  are  much  larger  than  those  on  its  basal  portion ;  all  are 
keeled,  the  keels  forming  continuous  longitudioal  ridges.  Each 
femur  with  a  series  of  twelve  to  fourteen  large  pores  filled  with  a 
greasy  substance ;  pneanal  pores  none. 
Tympanum  lai^r  than  the  eye. 

Each  jaw  with  eighteen  to  twenty  teeth  on  each  side ;  teeth  tri- 
cuspid, the  lateral  points  being  small;  paladnes  with  small  teeth 
posteriorly, 

Bright  grass-green  t  head  and  nape  of  the  neck,  three  broad  cross 
bands  on  Uie  trunk,  aiid  about  fourteen  broad  rings  round  the  tail 
dark  green.    Nasal  shield  white. 

iachei.  line*. 

Total  length 27      0 

Length  of  head  (to  tympaoum) 1       2 

„        trunk  (from  tympanum  to  vent)  .      4       5 

tail 21       6 

„        forelimb 2     II 

„.      thirdfinger 0      9 

„        hindlimb    4      0 

thiidtoe 1      0 

„        fourth  toe    1      3 

Ph  R  YN  OB  ATRAC  B  08. 

(Pam.  Ranidx.) 

Skin  with  large  flat  warts.  Pingers  quite  free ;  toes  half-webbed ; 
head  pointed ;  tongue  elongate,  deeply  notched  behind ;  vomerine 
teeth  none ;  eustachian  tub^  small,  tympanum  entirely  hidden. 

Port  Natal. 

PbRYNOBATRACHUS  NATALENBIS. 

A  fold  of  the  skin  between  the  fore  limbs ;  greyish  olive,  marbled 
with  darker.  Metatarsus  with  two  tubercles,  tarsus  with  a  third  on 
the  middle  of  its  inner  edge. 

Dtteription, — Porehead  flattjsh,  without  canthus  rottralis ;  ndei 
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of  the  he«d  Bnbrettical ;  BDont  Bomevhat  pcnnted  and  rtther  longer 
than  the  e;e ;  eyes  of  moderate  siie,  with  round  pupil,  rather  cUstant ; 
a  fold  in  front  and  behind  the  orbit.  Inner  nostrils  and  eostachian 
openings  small;  lower  jaw  without  prombencesi  tongue  longish, 
deeply  nicked  behind.  Body  and  limbs  rather  stout ;  back  and  sides 
with  numerous  hu^  smooth  gkuda ;  belly  smooth ;  an  indistinct 
cross  fold  between  the  fore  legs.  The  fore  leg,  if  laid  backwards, 
does  not  extend  to  the  rent ;  fingers  and  toes  tapering ;  the  first  and 
third  fingers  are  eqnal  in  length,  and  longer  than  the  second  and 
fourth.  Hind  legs  much  longer  than  the  body ;  toes  two-thirds 
webbed,  the  third  a  little  longer  than  the  fifth.  Dark-greyish  oUve, 
marbled  with  darker ;  an  iudUstinct  light  streak  between  the  eyes. 
Lower  parts  dir^  whitish ;  throat  with  some  obscure  dark  spots. 

Length  of  the  body 15 

„  fore  1^ 8 

„  hindleg. 23 

„  tums  with  fbnrtb  toe 7| 

A  single  ^ecimen  was  in  a  collection  sent  by  Mr.  T.  Ayres  from 
Port  NfttaL 

CentrOPOGON  MARUORATtlS. 

D.^.     A.f.     V.  1/5.     L.lat.  68. 

The  third  to  sixth  dorsal  spines  are  the  longest,  half  as  long  as 
the  head  J  the  second  anal  spine  loi^r  and  stronger  than  the  third. 
Yellowish,  marbled  with  brown. 

More  ton  Bay. 

Detaiption. — ^This  apeciea  ia  similar  to  Centropogon  aatiralit, 
from  which  it  will  be  readily  distinguished  by  the  shorter  third  dorsal 
spine,  "which  in  C.  atutralu  ia  two-thirds  as  long  as  the  head.  The 
height  of  the  body  is  contained  thrice  and  a  half  in  the  total  length  ; 
the  length  of  the  head  thrice  and  a  quarter.  Head  slightly  com- 
pressed, with  deep  grooves  along  the  interorbital  space,  which  is 
concave  and  much  narrower  than  the  orbit ;  there  is  a  sUght  groove 
behind  the  orbits,  across  the  occiput.  Snout  shorter  than  the  eye, 
the  diameter  of  which  ia  scarcely  more  than  one-third  of  the  length 
of  the  head.  Cleft  of  the  mouth  slightly  oblique,  of  moderate  width, 
the  maxillary  extendmg  beyond  the  front  margin  of  the  orbit;  jaws 
equal  in  length  anteriorly.  Each  tnrbinal  bone  with  an  obtuse  spine 
superiorly;  pneorbital  spine  strong ;  prteoperculum  with  five  spines, 
the  upper  of  which  is  the  lonsest;  operculum  vrith  two  ridges; 
spines  on  the  occiput  small  and  obtuse.  Head  naked,  without  cu- 
taneous appendages ;  vomerine  teeth  in  a  narrow  angular  band. 

The  dorsal  fin  commences  immediately  behind  the  occiput,  its 
spines  are  of  moderate  length  and  strength ;  the  third  to  the  «xth 
are  the  longest,  half  as  long  as  the  head ;  the  following  decrease  in 
length,  the  last,  again,  being  a  little  longer  than  the  peniutimate ;  the 
sott:  doraal  rather  more  elevated  than  the  spinous,  short,  the  length 
of  its  base  being  contained  thrice  and  a  fifth  in  that  of  the  spinous 
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dorsal.  Caudal  fin  scalelesa,  rounded,  contained  foor  times  and  two- 
thirda  in  the  total  length.  The  anal  commenceB  opposite  the  four- 
teenth dorsal  spine ;  its  second  spine  is  the  longest,  contained  twice 
and  two-thirds  ia  the  length  of  the  head.  The  pectoral  haa  the  rays 
branched,  and  extends  nearly  as  far  backwards  as  the  ventral,  which 
is  composed  of  a  strong  spine  and  fire  soft  rays ;  the  region  round 
the  base  of  the  pectoral  and  ventral  fina  is  naked,  covered  with  soft 
■kin. 

The  ^-membranes  are  acarcelv  united  below  the  throat.  There 
is  a  distinct  cleft  behind  the  fourth  gill*. 

Length  of  the  specimen,  3  inidieB. 

Catopeu  SIAUKNBIS. 

D.  Jf.    A.  i.    L.  lat.  27.    L.  transv.  f*. 

The  hdght  of  the  body  is  contuned  twice  and  a  third  in  the  total 
length.  Cheek  with  six  series  of  scales,  the  lower  of  which  covers 
the  pneopercular  limb.  Body  with  eight  dark  cross  bands ;  scales 
on  the  nape  with  some  minute  whitish  dots ;  the  outer  edge  of  the 
ventral  white. 


third  in  the  total  length,  the  length  of  the  head  thrice  and  a  third  ; 
head  as  high  as  long.  Snout  rather  shorter  than  the  eye,  the  dia- 
meter of  which  is  one-fourth  of  the  length  of  the  head,  and  equal  to 
die  width  of  the  interorbital  space.  The  lower  jaw  is  Hcarcelv  longer 
than  the  upper,  and  the  maiillaiy  exteods  slightly  beyond  the  ante- 
rior mardn  of  the  orbit.  Two  nostrils  remote  from  each  other,  both 
very  smdl .  Pneorbital  and  aagle  of  the  pneoperculum  slightly  ser- 
rated ;  operdcB,  throat,  and  bthmus  entirely  scaly.  The  dorsal  fin 
commences  above  the  end  of  the  operculum,  and  terminates  close  by 
the  caudal ;  its  spines  are  very  strong,  and  can  be  received  in  a 
groove ;  the  fifth,  sixth,  and  seventh  are  the  longest,  not  quite  half 
as  loDg  as  the  head ;  the  last  spine  is  shorter  than  the  penultimate ; 
the  soft  dorsal  is  elevated  and  scaly  at  the  base.  The  second  anal 
spine  is  exceedingly  strong,  rather  stronger  and  longer  than  the  third, 
and  not  quite  half  as  long  as  the  head ;  the  soft  anal  is  idmilar  to  the 
soft  dorsal.  Caudal  fin  rounded,  slightly  produced,  one-fourth  of 
the  total  length  ;  its  basal  half  is  scaly.  Pectoral  rather  narrow,  as 
long  as  the  head  without  snout.  The  veutral  is  inserted  immediately 
belmid  the  base  of  the  pectoral ;  it  has  a  strong  spine,  and  extends 
to  the  vent. 

Scales  minutely  dilated ;  the  upper  part  of  the  lateral  line  termi- 
nates below  the  last  dorsal  rays,  the  lower  commences  above  the 
third  anal  spine. 

Gill-membranes  united  below  the  throat,  not  attached  to  the 

*  I  hkTe  be«n  induced  b7  that  drcuinttance  t«  re-eiamiae  C.  t»uir«Kt,  and 
bive  foQDd  a  very  unill  opening  behind  the  fourth  gill ;  H>  that  the  presence  of 
Hich  a  nuTDw  d^  U  to  be  introduced  into  the  diagnoflii  of  the  gentu  CttitrO' 
poge%  (Catal.  Fith.  ii.  p.  1S8}. 

Ann.  ^  Mag.  N.  Hist.  Ser.  3.   Vol.  xl  10 
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istlimtu,  scbI^.  Four  gills,  a  alit  behind  the  fourth  ;  pseudobrauchite 
Done. 

The  jawa,  vomer,  palatines,  and  upper  and  lower  pharyngeals  nre 
armed  nith  bands  of  small  villiform  teeth.  Very  remarkable  are  two 
large,  ovate,  dentieerouB  plates,  one  at  the  roof,  the  other  at  the  bot- 
tom of  the  mouth,  in  front  of  the  pharynKeala ;  these  plates  are 
slightly  concare  in  the  middle,  pavimentated  with  molar-like  teeth, 
and  have  evidently  the  same  function  as  the  pbaiyngeal  deatigerous 
plates  of  the  true  Pharyngognathi. 

Total  length  52  lines. 

When  I  composed  the  generic  characters  of  the  genua  Catoprafiam 
Bleeker's  accounts,  I  had  not  seen  a  specimen  of  these  fishes,  and  I 
described  their  peculiar  dentition  in  very  indistinct  terms.  The 
teeth  ought  to  be  described  thus  : — Villiforra  teeth  in  the  jaws  and 
on  the  vomer  and  palatine  bones ;  a  large  patch  of  molar-bke  teeth 
on  the  prieapheDoid  and  on  the  bauhyal. 

CaTOPRA  TETRACANTHCe. 

D.  i^.    A.  i.    L.  lat.  26.    L.  transv.  3/9. 

The  height  of  the  body  is  Deftly  one-third  of  the  total  length. 
Cheek  with  four  series  of  scales,  the  lower  prseopercular  limb  being 
naked.     Coloration  uniform  7 

East  Indies. 

DtKription. — The  height  of  the  body  is  nearly  one-third  of  the 
total  length,  the  length  of  the  head  two-sevenths ;  head  a  little  longer 
than  high.  The  length  of  the  snout  equals  the  diameter  of  the  eye, 
which  is  contained  thrice  and  two-thirds  in  the  length  of  the  head. 
The  width  of  the  iuterorbital  space  is  considerably  less  than  that  of 
the  orbit.  The  lower  jaw  is  scarcely  longer  than  the  upper,  and  the 
maxillary  extends  slightly  beyond  the  anterior  margin  of  the  orbit. 
Two  nostrils  remote  from  each  other,  the  anterior  minute.  "Pm- 
orbital  and  angle  of  the  pneoperculum  slightly  serrated  ;  opercles, 
throat,  and  isthmus  entirely  scaly.  The  dorsal  fin  commences  above 
the  root  of  the  pectoral,  and  terminates  at  a  abort  distance  from  the 
caudal ;  its  spmes  are  of  moderate  atrengtb,  those  in  the  middle  being 
the  longest,  a  little  more  than  one-third  of  the  length  of  the  head  ; 
the  last  spine  is  a  Uttle  longer  tbau  the  penultimate ;  the  soft  dorsal 
is  somewhat  elevated  and  not  acaty.  The  three  posterior  anal  spines 
are  nearly  of  equal  length  and  strength,  two-fifths  of  the  length  of 
the  head.  Caudal  rounded,  scaly  at  the  base,  one-fourth  of  the  total 
length. 

Scales  minutely  ciliated. 

The  jaws,  vomer,  palatines,  and  upper  and  lower  pharyngeals  are 
armed  with  bands  of  small,  villiform  teeth,  the  jaws  having  a  pair 
of  small  canine-like  teeth  anteriorly.  The  roof  and  the  bottom  of 
the  cavity  of  the  mouth  have  an  elongate  band  of  granular  teeth, 
the  lower  not  being  confluent  mto  one  plate. 

The  coloration  appears  to-have  been  uniform. 

Two  specimens,  54  lines  long,  were  transferred  from  the  collection 
of  the  East  India  Company  to  the  British  Museum. 
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Pbevdochromib  feksficillatus. 

D.  ^.     A.  ,^.     L.  lat.  45. 

Beddish-olire  (iu  spirits),  with  h  chestnut- brown  band  nmniQg 
from  the  extremity  of  the  upper  jaw  through  the  middle  of  the  eye 
to  the  middle  of  the  base  of  the  dorsal  fin ;  the  band  is  very  dsrk 
and  slender  anteriorly,  gradually  becoming  lighter  and  broader  poate- 
rioriy. 

China. 

Deaeriplion. — The  height  of  the  body  equals  the  length  of  the 
head, and  is  contained  thnceandathird  in  the  total(without  caudal). 
Head  longer  than  high ;  cleft  of  the  mouth  oblit^ue,  with  the  jaws 
aubequal  anteriorly,  and  with  the  masillary  extending  to  behind  the 
vertical  from  the  front  ma^n  of  the  orbit.  Snout  a  little  longer 
than  the  orbit,  the  diameter  of  which  is  one-fourth  of  the  len^h  of 
the  head.  The  width  of  the  interorbital  space,  which  ia  scaly,  is  less 
than  that  of  the  orbit.  The  lower  jnw  with  two,  the  upper  with 
three  pairs  of  canine  teeth.  Scales  on  the  cheek  in  six  series. 
Cauda!  fin  subtmncated,  with  an  upper  and  lower  ray  produced  into 
a  filament. 

Several  spedmens  are  in  the  collection  of  the  British  Museum ; 
one  of  the  largest  is  42  lines  long. 

Amblyopcs  sagitta. 

The  height  of  the  body  is  one-twelfth  of  the  total  length  ;  vertical 
fins  united ;  caudal  very  long,  arrow-shaped ;  teeth  small,  in  a  single 
series ;  eyes  rudimentary. 

California. 

Deteription. — Body  elongate,  compressed,  covered  with  small,  im- 
bricate, cycloid  scales,  which  become  larger  posteriorly.  Head  elon- 
gate, sub  quadrangular,  one-seventh  of  the  total  length  (with  the 
caudal),  and  two-thirds  of  the  distance  between  the  vent  and  the  base 
of  the  ventral  fin.  Teeth  very  small,  subhorizontal,  in  a  single  series. 
Cleft  of  the  mouth  oblique,  rather  wide,  the  maxillary  extending  to 
behind  the  eye ;  lower  jaw  prominent ;  eye  very  small.  Ventral 
fins  confluent ;  caudal  arrow-shaped,  nearW'  one-fifth  of  the  total. 
Pectoral  as  long  as  the  ventral,  and  half  as  long  as  the  head.  Upper 
parts  grey,  lateral  and  lower  silvery  ;  an  ovate  grey  spot  before  each 
dorsal  ray  ;  caudal  grey. 

Four  specimens  of  this  fish  have  been  procured  for  the  British 
Museum.     The  largest  of  them  is  9i  inches  long. 

This  is  the  most  aberrant  form  of  the  genus  Amblyopua ;  although 
closely  oUied  to  J.  Brmuaonetii,  it  differs  in  its  more  feeble  dentition 
and  in  its  larger  scales.  A.Broiaaonetii  has  11/16  vertebrse,  A.  ia- 
pitta  1 1/20.  If  the  genus  Gobioidet  of  Lac^pMe  be  adopted,  another 
must  be  created  for  A.  sagitta,  and  the  sections  may  be  arranged  aa 
follows ! — 
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Ahblyopub,  Gthr. 

A.  Teeth  id  b  band,  with  an  outer  Beries  of  stronger  ones. 

*  More  than  tventy-five  Bofl  dorsal  rays  i  Awtblyoput,  C.  &  V. 
East  Indies. 
**  Lets  than  twenty  soft  dorsal  rays  ;  Gobioidet,  Lace'p.     Peru 
and  Guayaquil. 

B.  Teeth  in  a  single  series  ;  Tyntltute*.     California. 


Fam.  AcANTBOooRoiAD^  J.  E.  Gray. 

ACANTBOGORGIA  ATLANTICA,  Bp.  U. 

Since  the  occurrence  of  a  specimen  of  AeoHthogorgta  Grayi,  of 
which  I  laid  a  description  before  the  Society  last  year  (Ann.  Nat.  Hiiit, 
1862,  tx.  75),  another  form  of  the  genus  has  been  discovered.  This 
was  brought  up  from  deep  water  at  Madeira,  having  become  entangled 
in  a  fisherman's  line.  As  there  are  obvious  diatinctions  from  the 
two  other  species  of  this  genus,  I  shall  venture  to  describe  it  as  new. 

It  is  of  a  dark-brown  colour,  and  is  very  sparingly  branched  in 
one  plane.  The  base  spreads  out  iu  thin  branching  sheets  amongst 
small  shells  and  fragments  of  stone  which  adhere  to  it  The  stem 
and  brnncbee,  with  their  closely  packed  cells,  are  cylindrical,  the 
former  not  much  thicker  than  the  latter.  The  branches  are  rounded 
at  their  extremities.  The  cells  are  short,  cylindrical,  sessile,  and  so 
crowded  on  all  aides  of  the  stem  that  they  conceal  it  from  view ; 
whilst  in  the  two  other  species  of  this  genns  the  cells  are  widely 
separated,  and  the  bark  is  seen  between  them.  When  the  polypi- 
dom  is  dry,  a  brown,  slender,  homy  axis,  without  spinuls,  stands 
distinct  from  the  bark,  as  in  the  other  species.  This  axis,  when  soft- 
ened and  submitted  under  pressure  to  the  microscope,  is  seen  to 
consist  of  fibres  hearing  a  general  similarity  to  those  componng  the 
axis  of  Antipathet,  Round  the  orifice,  of  each  cell  project  large 
spicuta,  and  smaller  spicula  strengthen  the  sides  of  the  cells  and  the 
bark.  The  spicula  are  intermediate  in  character  between  those  of 
A.  Airtula  and  A.  Orayi,  being  less  slender  than  those  of  the  first 
spedea,  and  less  stout  than  those  of  the  second.  The  great  spicula 
round  the  mouth  of  the  cell  have  their  exposed  portions  spinulose  or 
tuberculated  (not  smooth  t&'m  A.  hirtvta)  ;  their  bases  are  branched 
(as  in  A.  Grayi),  and  tbey  are  much  less  marked  with  the  tubercles 
which  roughen  tbe  bases  of  the  last-named  species  so  remarkably. 

This  species  is  distinguishable  Irom  the  other  two  by  the  greater 
crowding  of  the  cells,  by  the  cells  themselves  being  sessile  and  being 
therefore  less  prominent,  by  the  paucity  of  the  ramifications,  end  hj 
the  differences  in  the  spicula  already  pointed  out.  In  habit  it  is 
very  distinct. 

I'be  spedmen  (which  is  now  in  the  British  Museum)  has  a  height 
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of  13  inches,  and  ita  branches  have  a  spread  of  about  11  inches. 
The  stem,  with  its  cells,  has  a  diameter  of  3^  of  an  inch,  and  the 
branches  with  their  cells  are  only  reduced  to  two-thirds  of  that  dia- 
meter. Near  the  base  are  the  stumps  of  two  branches  which  have 
been  broken  off.  Above,  on  one  side,  sre  two  simple  branches,  and 
on  the  other  a  single  forking  branch.  These  three  branches  are 
placed  Aot  far  apart  near  the  middle  of  the  main  stem. 

It  ought  to  have  been  mentioned,  with  reference  to  the  woodcnta 
of  A.  Grat/i  and  J.  hirtuta  (Ann.  Nat.  Hist.  1^62,  ix.  75. 76),  that 
the  figures  are  considerably  larger  than  the  natural  sice. 

DESCRIPTION  OP  THE  WOODCUTS. 

Acanlhogtnyia  allanliea. 
Fig.  1.  Outline  of  the  entire  specimen,  on  i  reduced  icate. 
Fig.  2.  Portion  of  »  branch,  enlarged. 
Fig.  3.  A  cell  more  highl;  enlargeil. 
Fig.  4.  A  Bpicolum  from  the  edge  of  a  cell. 
Pig.  5.  A  Bpiculum  from  the  side  of  a  cell. 

Aeanlliogorgia  Grayi. 
Pig.  6.  Outline  of  ■  portion  of  the  coral,  on  a  reduced  icale. 


Aeanlhogtyrgia  Atmifo. 
ngi.  10,11.  Spieala  from  tbe  edge  and  side  of  ■  cell. 

Fam.  Stylasterid£. 

Allopora  maderenbis,  sp.  n. 

Opake  white.  Much  and  closely  branching  nearly  in  one  plane, 
the  tranches  becoming  gradually  of  less  diameter,  and  sometimes 
anastomosing.  They  zigzag  from  cell  to  cell ;  and  the  aurfiice  is 
finely  reticuUto-striate,  but  is  without  any  tubercles.  The  celb  are 
oblong,  sessile,  and  always  placed  transversely  to  the  branch,  upon 
one  face  of  the  plane.  The  terminating  cells,  with  their  pedicels,  are 
tnimpct-Bhaped,  but  with  oblong  moutha,  which  are  much  wider  than 
the  stalk  below.  The  margin  of  each  cell  is  elegantly  notched  with 
from  twelve  to  sixteen  notches,  vrith  lamins  between. 

The  dimensions  of  the  single  specimeu  that  has  occurred  (now  in 
the  British  Museum)  were  3^^  inches  high  and  2}  inches  across. 
The  base  hod  been  broken  away,  and  the  thickest  part  of  the  remain- 
ing  stem  was  ^th  of  an  inch  in  diameter.  The  longer  axis  of  the 
terminal  cells  measured  the  twentieth  of  an  inch. 

The  specimen  was  brought  up  by  a  long  fishing-line  on  the  coast 
of  Madeira.  Two  examples  of  tlut  curious  patellifbrm  shell  the 
Pedicutaria  iteula  were  found  seated  on  the  branches.  With  re- 
spect to  this  circumstance,  I  may  mention  that  Mr.  S,  P.  Woodward 
has  shown  me  a  coral  from  the  coast  of  Sicily,  belonging  to  a  totally 
distinct  genus,  with  Pedieularice  upon  it  j  and  in  the  Coral  Room 
at  the  British  Museum  there  is  another  coral  with  the  same  shell 
still  adhering  to  it. 
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The  present  forni,  though  at  the  first  glance  t  seems  to  have  a 
general  resemblance  to  A.  fiabelli/ormu,  ia  quite  distinct  from  that 
species,  having  the  cells  much  larger  and  tranaverselv  oblong,  not 
ronnd.  Moreover,  the  sigzag  character  of  the  branches  is  much 
more  marked.  Tt  may,  honerer,  he  worth  inquiry  whether  it  may 
not  be  the  A.  infundibuUfera  of  Lamarck. 

A.  maderenns  appeara  to  show  that  the  genera  Stylatier  and  Al- 


Atbgxira  nadirtial*. 
Tt%.  1.  A  branch,  with  its  ramnli,  of  the  oatural  alia. 
Fig.  S.  A  nuDalui  magnifled- 
Fig.  3.  A  cetl  more  highly  ■□■goifled, 

lopora  ought  to  be  united ;  for  though  there  are  no  "  petites  pointea  " 
or  "  tubercules  v&icuhures"  upon  this  coral  (M.  Milne-Edwarda 
giving  this  as  one  of  the  characters  of  Stylatter),  yet  the  gemma- 
tioa  ta  alternate  and  distichal — the  same  writer  saying  of  AHopora 
that  its  gemmation  b  "  tout-^fait  irr^uU&re." 

Description  of  Two  Nrw  Species  of  Corals  belonoino 
TO  THE  Genus  Flabellum.  By  E.  W.  H.  Holdbwohth, 
F.L.8.,  ETC. 

1.  Flabelluu  caupanolatcm. 

Compressed,  campaoutate ;  borders  straight  or  slightly  convex ; 
without  spines.  Base  usually  terminating  in  a  small  pedicel,  some* 
times  irregularly  compressed.  Superior  mai^n  slightly  arched. 
Cell  deep  and  narrow.  Border  of  lamelloe  entire,  sloping  inwards 
from  the  apex  for  about  one-third  of  their  length,  thence  continuing 
straight  to  the  bottom  of  the  cell.  Columella  indistinct.  Five  prin- 
dpei  Umellse  in  half  an  inch.  Height  14  lines ;  breadth  16  lines  ; 
proportion  of  axes  7  •■  16. 

Specimms  in  the  British  Museum  are  rather  longer  in  proportion 
than  those  in  my  possession ;  but  the  variation  is  not  very  great. 

Hab.  Philippines. 
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This  coral  is  very  neat  aod  eymmetrical,  and  can  hardly  be  con- 
founded with  any  other  species. 

2.    FLABELLtTH  NOBILE. 

Much  compressed  thronghout,  elongated.  Borders  rather  con- 
cave, with  four  or  five  root-Uke  appendages  more  or  less  distant  from 
the  base,  bnt  closely  united  throughout  their  length  to  the  lower 
half  of  the  coral.  These  appendages  spring  from  and  are  continuous 
with  the  transverse  epithecal  ridges  which  mark  the  successive 
periods  of  increase  in  the  coral,  and,  although  now  intimately  united 
to  the  main  stem,  are  evidently  of  extraneous  growth,  corresponding 
in  origin  and  nature  with  the  ordinary  form  of  spines,  but  taking  a 
downward  direction  to  increase  the  basal  area.  Upper  maipa  of 
the  coral  slightly  arched.  Cell  very  deep  and  narrow.  Margin  of 
lamellie  entire,  and  gradually  curving  from  apex  to  base,  at  which 
point  opposite  series  of  the  lai^r  plates  almost  unite.  No  cola- 
mella  perceptible.     Four  principal  kmellce  in  half  an  inch. 

The  two  specimens  which  have  furnished  the  above  description 
are  of  different  ages.  The  smaller  and  more  perfect  example  is  at- 
tached to  the  upper  margin  of  the  fiat  side  of  the  larger  one,  and  has 
grown  in  nearly  the  same  vertical  direction.  It  measures  2  inches 
€  lines  in  height,  and  1  inch  10  Unes  in  greatest  breadth.  The  older 
example  is  2  inches  6  lines  in  the  long  diameter,  and  1  inch  3  lines 
in  the  short.  The  base  of  this  specimen  is  imperfect ;  so  that  the 
original  length  of  the  coral  cannot  be  certainly  ascertained. 

This  species  u  intermediate  between  the  genera  Flabellvm  and 
Rhwotrochxu,  having  the  usual  compressed  shape  of  the  former,  with 
a  partial  development  of  the  radiciforra  appendages  of  the  latter  re- 
markable genua.  The  peculiar  situation  of  the  smaller  specimen  is 
perhaps  worthy  of  notice,  as  being  one  in  which  the  supplemental 
props  are  especially  useful  in  aiding  the  attenuated  base  to  support 
the  long  and  heavy  coral.  A  similar  tendency  to  parasitic  growth, 
or  rather  adhesion  to  another  individual  of  its  own  species,  may  be 
observed  in  Milne-Edwards' s  figure  of  the  type-specimen  of  Rniio- 
troeAut*.  The  species  now  under  consideration  should,  I  think,  be 
placed  in  the  genus  Flabellum,  although  difiering  in  some  of  its  cha- 
racters from  most  of  the  typical  forms ;  sad  as  it  is  the  largest  mem- 
ber of  the  genus,  I  propose  to  call  it  nobile. 

The  pretuse  habitat  of  this  coral  is  unknown.  It  was  brought  to 
this  country  by  the  late  Sir  Everard  Home  ;  and  as  that  gentleman's 
collections  were  orindpally  made  in  the  neighbourhood  of  Australia 
and  New  Zealand,  these  conds  were  probably  obtained  from  the  same 
part  of  the  world. 

The  specimens  are  now  in  the  Museum  of  the  Royal  Coll^  of 
Sui^eons  of  England. 

*  Milae-Edwirdi  et  J.  tiaime,  Ana.  des  Sc  Nat.  3*  i^.  t  ix.  p.  2S2,  pi.  8. 1 16, 
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On  the  Occurrence  op  Caryophyllia  clavos  on  the 
Coasts  of  Britain,  with  sour  Remarks  on  the  Circum- 
stances affecting  the  Distribotion  of  Corals  around 
THE  British  Islands.  By  E.  W.  H.  Holdsworth,  F.L.S., 
FZ.S..  etc. 

By  the  kindness  of  the  Rev.  Thomas  Hincks  of  Leeds,  I  have  re- 
cently been  enabled  to  ezamiae  Bome  epecimena  of  coral  which  had 
been  forwarded  to  him  from  Shetland,  and  from  Loch  Fyne  on  the  east 
coast  of  Scotland.  Thej  prove  to  be  new  to  Britain,  and  are  iden- 
tical with  tiieCaiyophifUia  claims  of  the  Mediternmean,  first  described 
as  a  fossil  by  Scacchi  in  1833,  and  figured  and  described  from  recent 
specimens  under  the  name  of  Cyathina  tvrhinata  by  Philippi  in  hia 
'  Catalogne  of  Sicilian  Mollosca,'  published  in  1836.  Several  ez> 
am  pies  of  this  coral  have  been  obtained  from  deep  water  in  the  above* 
mentioned  localities ;  and  an  examination  of  characteristic  spedmens 
of  different  ages  has  enabled  me  also  to  identify  with  this  spedes  two 
small  and  mnch-wom  corab  which,  in  June  1837,  were  dredged 
Irom  a  depdi  of  60  fathoms,  about  forty  miles  west  of  Scilly,  by 
Mr.  S.  F.  Woodward  of  the  British  Museum,  and  kindly  placed  in 
my  hands  a  short  time  ago  by  that  gentlemau. 

This  Bpedes  of  Caryophyllia  may  be  readily  distinnushed  from  its 
near  ally,  our  common  C.  Smithii,  by  its  conical  form  and  finely 
pointed  base,  as  well  as  by  the  thinness  of  its  walls  and  lamellae. 
The  general  character  of  the  polype,  as  described  by  Fhilippi"',  agrees 
with  that  of  O.  Smthii ;  the  integuments,  however,  are  said  to  be 
excessively  delicate  and  transparent,  so  that  the  borders  of  the 
lamellte  can  be  seen  through  them.  The  body  is  of  an  orange-colour, 
and  the  capitate  tentacles  whitish  with  metaUic-green  reflections. 
The  coral  is  frequently  attached  to  a  tube  of  IHtrupa,  or  the  shell  of 
some  deep-water  univalve,  or,  in  some  cases,  is  entirely  free.  In 
the  British  Museum  are  several  spedmens  of  this  coral  which  were 
brought  from  Sinly.  These  are  alt  attached  to  a  spedes  of  TWrt- 
tella.  The  occurrence  of  this  second  spedes  of  Caryophyllia  in 
three  distinct  locahties  on  our  coasts  entitles  it  to  a  place  among  our 
British  corals ;  and  further  investigation  will  probably  show  it  to  be 
generally  distributed  in  the  deep  water  along  our  western  shores. 

It  may  not  he  nnintereating  to  inquire  here  into  the  distribution 
of  corals  around  the  British  Islands,  and  to  trace,  as  far  as  possible, 
the  cause  of  their  frequenting  only  particular  tines  of  coast. 

The  existence  of  the  coral-polype  in  our  seas  is  mainly  dependent 
on  the  warmth  and  purity  of  the  water.  A  tolerably  high  tempera- 
ture is  undoubtedly  one  of  the  most  necessary  conditions  for  the  well- 
being  of  the  delicate  polypes  whose  calcareous  lamellated  skeletons 
constitute  the  true  stony  corals.  Only  within  the  Tropics  do  we  meet 
with  those  vast  reefs  and  extensive  accumulations  of  coral-growth 
which  form  so  characteristic  a  feature  of  the  seas  in  those  warm  lati- 
tudes.    The  surface-water  there  becomes  heated  by  the  direct  influ- 

i.  ^  «2, 1842. 
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ence  of  the  sun,  and,  in  those  regions,  few  coral-polypea  carry  on 
their  ceaseless  work  at  a  greater  depth  than  30  fatboma,  thence 
building  upward  to  the  lowest  tide-mark.  As  we  come  towards  more 
temperate  regions,  the  species  diminish  both  in  size  and  number  ; 
simple  forms  become  proportionately  more  numerous,  and  their  ba- 
thymetrical  range  is  greatly  increased. 

The  waters  of  north-western  Europe  might  be  expected  generally 
to  be  too  ranch  within  the  influence  of  Polar  temperature  to  be  fitted 
for  coral-life,  even  in  its  simplest  form ;  yet  in  our  own  seas,  and 
extending  far  into  the  Arctic  Ocean,  are  found  some  few  species 
Tying  with  the  productions  of  the  Tropics  in  brilliancy  of  colouring 
and  delicacy  of  structure.  Here,  bowever,  we  have  a  peculiar  and 
extraneous  source  of  warmth  in  the  Gulf  Stream,  whose  waters,  now 
becoming  widely  difFused,  but  still  retaioing  some  portion  of  their 
original  excessive  temperature  and  motion,  exercise  a  sensible  infla- 
ence  on  the  coast-productions  of  the  western  side  of  the  British 
islands.  The  course  of  the  current  in  the  neighbourhood  of  our 
shores  is  marked  sparingly,  but  distinctly,  by  the  presence  of  eight  or 
ten  species  of  living  coral. 

The  lon^  list  of  habitatt  recorded  by  Mr.  Gosse  in  bis  valuable 
'  Actinologia  Britannica'  has  been  of  great  use  to  me  in  tracing  the 
range  of  our  native  species  ;  and  although  many  parts  of  the  coast 
have  been  bat  little  worked,  enough  has  been  done  to  furnish  a 
tolerably  clear  outline  of  the  distribution  of  the  coralligenous  polypes. 
From  the  writings  of  Maui^  and  others,  it  appears  that  the  Gulf 
Stream  is  divided  by  the  Bndsh  Islands ;  one  portion  going  south- 
ward to  the  Bay  of  Biscay,  the  other  aod  main  body  of  the  current 
sweeping  away  to  the  north  by  the  Orkneys  and  Shetland.  The 
eutrance  of  the  English  Channel  and  the  Irish  Sea  would  thus  be 
under  the  most  direct  influence  of  the  warm  current ;  and  it  is  in  these 
waters  we  find  corals  most  abundant.  Devonshire  and  Cornwall  are 
extremely  rich  in  these  productions  ;  and,  including  Weymouth  Bay 
(the  only  recognized  locality  for  Hoplangia  durotrix),  the  south- 
western promontory  of  England  can  boast  of  five  out  of  the  eight 
undoubted  British  species.  They  condst  of  two  Caryopkyllue,  one 
SpAenotrochui,  BalanophylHa,  and  Hoplangia,  Of  these  species, 
Guems^  produces  two.  Caryophyllia  Smithii,  the  commonest  species 
in  the  West  of  England,  where  it  is  found  close  to  low-tide  mark, 
ranges  along  the  eastern  and  northern  coasts  of  Ireland  and  the 
West  of  Scotland  as  far  as  Shetland,  gradually  increasing  its  depth 
of  water  as  it  proceeds  north.  It  has  also  been  met  with  on  the 
western  coast  of  Ireland ;  but  very  little  has  been  done  as  yet  in 
exploring  the  Atlantic  sea-board  of  that  island.  Among  the  Hebrides 
and  Orkneys,  the  fine  branching  coral  Ocvlina  proli/era  has  on  rare 
occasions  been  met  with,  but  only  in  deep  water.  Two  species  of  Ca- 
ryophyllia and  the  large  scarlet  Ulocyalhue  arclietu  have  been  ob- 
tained in  80  or  90  fathoms  near  Shetland ;  the  last- mentioned  coral 
has  also  been  taken  by  Sars  at  a  depth  of  nearly  200  fathoms  near  the 
NorUi  Cape.  Three  other  little  corals  have  been  dredged  in  the 
Moray  Frith,  and  placed  by  Mr.  Gosse  in  the  genus  Paracyathut  of 
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Miloe-EdwaTds.  The  Erpecimens,  however,  are  so  joung  and  imper- 
fect that  it  IB  difficult  to  determine  their  specific  characters. 

If  we  now  turn  to  the  eastern  side  of  Great  Britain,  and  inquire 
whence  come  the  waters  of  the  German  Ocean,  we  find  them  to  be 
mainly  of  Polar  origin,  brought  from  the  far  north  by  the  great 
surface -current  which  washea  idl  the  Norwegian  and  our  own  eastern 
coasts.  To  this  must  be  added  the  comparativelj^  fresh  water  which 
pours  through  the  Sound,  loaded  with  all  the  drainage  of  the  Baltic. 
How  does  tBs  cold  and  impure  water  affect  the  production  of  corals  ? 
Its  infiuence  is  not  less  marked  than  that  of  the  warmer  western 
current.  Through  the  entire  length  of  the  North  Sea,  from  the 
north-eastern  [mint  of  Scotland  to  near  the  Isle  of  Wight,  I  have 
been  unable  to  ascertain  that  a  single  specimen  of  coral  has  ever 
been  taken.  That  line  of  coast  is  also  very  deficient  in  Aetmia ; 
and  of  the  few  that  are  found  there,  most  are  of  the  commonest  spe- 
cies. This  cold  water  from  the  north,  however,  also  skirts  the  western 
coast  of  Scotland  and  Ireland ;  but  it  is  only  as  a  narrow  superficial 
current ;  and  when  corals  are  found  in  its  neighbourhood,  they  are 
only  in  the  deep  water  of  the  great  Atlantic  stream,  which,  s^ll  re- 
taining some  of  its  excess  of  ^ine  matter,  sinks  deeper  and  deeper 
as  it  meets  the  fresher  and  lighter,  although  colder,  water  from  the 
north.  Thus,  as  has  been  observed,  all  the  northern  corals  are  found 
in  deep  water,  even  the  same  species  which  on  the  Devonshire  coast 
is  abundant  at  low-water  mark.  The  late  Edward  Forbes,  in  hit 
'  Natural  History  of  the  European  Seas,'  remarks  that  the  charac- 
teristic fauna  of  the  "  Arctic  province"  is  only  to  he  obserred  in  the 
littoral  re^ons,  and  the  animals  from  deep  water  are  all  of  them 
soatbem  ^rms. 

What  has  been  pointed  out  as  to  the  causes  of  the  particular  dis- 
tribution of  the  British  corals,  namely,  the  efTect  of  warm  and  cold 
currents,  equally  applies  to  the  formation  of  coral-reefs  within  the 
Tropics.  A  comparison  of  Maury's  Chart  of  the  "  Sea-drift"  with 
Darwin's  Map  of  the  Distribution  of  Coral-reefe  would  lead  one 
to  suppose  they  had  been  prepared  by  the  same  hand.  I  will  men- 
tion two  remarkable  cases  as  illustrations.  A  well-known  barrier- 
reef  extends  some  hundreds  of  miles  along  the  north-east  coast  of 
Australia;  its  southern  limit  is  near  Moreton  Bay ;  and  a  reference  to 
Maury's  Chart  shows  this  to  he  the  precise  point  at  which  a  cold  cur- 
rent from  the  South  Pole  meets  the  warm  equatorial  current  from  the 
east.  Again,  it  appears  somewhat  remarkable  that  along  the  whole 
western  coast  of  North  and  South  America  no  vestige  of  coral  has 
been  fouud.  Mr.  H.  Cuming  informs  me  that  be  has  dredged  iu 
vain  for  specimens  of  these  characteristic  tropical  productions  in  the 
Bay  of  Panama  and  at  the  Galapagos ;  bnt  the  chart  shows  that 
cold  currents  from  the  north  and  south  sweep  the  whole  western 
coasts  of  America,  meeting  at  the  Equator,  and  then  turning  away 
into  the  PaciSc,  where,  under  a  vertical  sun,  the  water  soon  becomes 
warm  enough  for  the  growth  of  the  various  coral-reefs  scattered 
about  in  that  ocean,  nesh  water  and  sediment  of  any  kind  being 
present  act  as  fatal  barriers  to  the  growth  of  coral ;  and  to  these 
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CKiuM  may  generally  be  traced  gaps  in  reefs,  and  waste  placea  of 
limited  extent  in  those  seas  which  especially  abouad  in  corals,  Dana 
hu  recognized  the  effect  of  warm  and  cold  currents  in  the  general 
distribution  of  corals  throughout  the  warmer  seas ;  and  the  fact  of 
the  same  inSuences  being  at  work,  and  easily  recognized,  in  the 
waters  surrounding  the  British  Islands  appears  sufficiently  interest* 
ing  to  justify  me  in  bringing  the  subject  oefore  this  Society. 


MISCELLANEOUS. 

Pliocene  Foetil  Fauna  of  the  Niobrara  River,  in  Nebraska. 
By  Joseph  Leidy,  M.D. 
Thk  re§earche8  of  Dr.  Leidy  upon  the  Lower  Miocene  Panna  of  the 
Mamaiaet  Terret  are  well  known  through  his  important  memoir  on 
the  "  Ancient  Fauna  of  Nebraska,"  published  m  vol.  vi.  of  the 
'Smithsonian  Contributions.'  Bat  the  results  of  the  geological 
Buney,  by  Dr.  F.  V.  Hayden,  of  the  Pliocene  deposits  tdong  the 
Valley  of  the  Niobrara  are  less  generally  known.  We  have  hitherto 
deferred  noticing  them,  in  ^e  expectation  that  a  detailed  memoir, 
with  illustrations,  would  have  appeared  on  the  subject  by  Dr.  Leidy, 
as  in  the  case  of  the  Nebraska  fauna  above  referred  to ;  but  as  that 
has  not  yet  taken  place,  a  brief  account  of  the  results  may  be  of 
interest. 

The  follovring  is  a  list  of  the  fossil  Mammalia  discovered  in  (he 
Pliocene  beds  of  the  Nebraska,  as  determined  by  Dr.  Leidy : — 

Rdhinantia.  Hipparioa(HippothennD))*peciosnm, 
Heiycodni  neeatai,  Leid.  lieid, 

H^omeiyz  niobrahenns,  Ltid.  Meijchippui  inngnis,  Leid. 

Procamelus  ocddeutalix,  Leid.  mirabilis,  Leid. 

gracilis,  Leid.  Equus  ezcelsus,  Leid. 

robustui,  Leid.  (Protohippus)  perditut,  Leid. 

RODENTIA. 

"'r^^'  Hjstrix  (Hyatricopi)  venuttut,  Leid. 

Cerriu  Warreiu,  Leid. 


Castor  (Bucaitor)  tortus,  Leid. 


MULTONGOLA.  .  CARN.VOW. 

Rhinoceros  crawus.  L«rf.  ^^"'fT"';^-  a      t    j 

Elepb»«(Eueleph.)imperatcr,I,«rf.    Cmu,  «evui,  W. 

SoLiDUNOULA.  temctanns,  Leid. 

Hipparion  (Hippotherium)  occideu-  vafer,  Leid. 

tale,  Leid.  epicyon,  Leid. 

The  first  point  of  general  interest  in  the  above  list  is  the  entire 
absence  of  Edeutate  forms  in  the  Niobrara  fauna.  The  same  ob- 
servstioD  applies  to  the  Miocene  fauna  of  the  "  Mauvaieee  Terree," 
while  Megatherium,  Megaltmyx,  and  Mt/lodon  occur  extensively  in 
the  United  States  ;  and  the  leading  chnracteristic  of  the  fossil  fnnnn 
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of  the  Fampean  deposits  of  South  America  is  the  abundance  and 
Tariety  of  the  Edentata. 

The  next  most  remarkable  feature  in  the  Niobrara  fanna  b  its 
marrellous  ricbaess  in  Solidun/fula,  both  genera  and  species.  Making 
allowance  for  doable*  emploU,  consequent  upon  the  imperfection  of 
the  materials,  there  vill  still  remain  a  very  larse  number  of  Equine 
forms.  The  valley  of  the  Missouri  River,  near  Uie  Rocky  Mountains, 
appears  to  have  been  the  bead-quarters  of  the  Horses,  during  the 
Pliocene  period,  very  much  after  the  manner  in  which  India  was  the 
head-quarters  of  the  Froboscidea  during  the  Miocene  period.  Ac- 
cording to  Dr.  Leidy's  determimitioas,  it  supported  not  less  than 
fonr  generic  or  subgenenc  types  of  Bgwu,  namely,  Bi^ariott,  2  sp. ; 
Meryehipput,  2  sp. ;  ProtohippM,  t  sp. ;  Equu»,  1  sp. ;  and  it  ia 
further  to  be  borne  in  mind  that  the  subjacent  Upper  Miocene  de- 
posits of  the  same  r^ion  have  yielded  two  Anehitkeroid  forms, — 
A,  (^Hypohipptu)  affinU  and  A.  (Paraiipput)  coffnattu  ;  while  the 
Lower  Miocenes  of  the  " Maucaise»  Terret"  contain  Anehilhertum 
Bairdi,  Leid.  The  post-Fhocene  deposits  of  the  littoral  and  central 
States  S.  £.  of  the  Mississippi  have,  in  addition,  furnished  fossil 
remnants  which  Dr.  Leidy  refers  to  Hipparion  venvatvin,  Leid., 
Equm  eomplieahu,  Leid.,  and  E.  fi-atemut,  Leid.,  the  last  two  re- 
presenting the  post-Pliocene  fossil  species  of  Enrope.  The  whole 
make  up  a  senes  of  twelve  North-American  species,  Anchitheroid 
Hippotherian,  and  Equine  proper. 

Chie  statement  is  so  unexpected  that  we  quote  it  in  the  words  of 
theantboT.  Dr.  Leidy  observed  that,  "  among  all  the  Mammalian  re- 
muns  brought  by  Dr.  Hayden  from  the  Niobrara  River,  none  were 
more  remarkable  than  those  which  he  now  exhibited.  They  belong 
to  au  Equine  animal  which  has  the  temporair  teeth  oi  Anckitherutm 
and  the  permanent  teeth  of  Equua.  In  both  these  genera  the  per- 
manent and  deciduous  teeth  are  alike ;  but  the  new  genus  in  early 
life  is  au  Anehilkeriuin,  and  later  in  life  a  true  Horte."  The  form 
in  question  appears  to  be  Meryehipput  mirabitU,  Leid. 

The  results  yielded  by  the  Niobrara  fossil  Fachydermata  are  equally 
unexpected.  RAtnoeeroe  eraeeiu,  Leid.,  is  described  as  a  species 
"  which  appears  to  have  had  almost  the  same  size  and  formula  of 
dentition  as  the  recent  Indian  Rhinoceros."  In  Maelodon  mirijicvt, 
belonging  to  the  group  Tetralophodon,  "  the  form  of  the  jaw  is  like 
that  of  the  existing  Elephant  of  India ;  a  single  tooth,  the  last  molar, 
occupies  each  side  of  it,  and  resembles  the  correspoudinE  one  of  JIf. 
a»gu4tiden»  o(  Enrope  or  of  M.  SivaUtuis  of  the  Sivatik  HOIs  of 
India."  Elephat  impenttor,  Leid.,  was  a  colossal  species,  charac- 
teriied  by  molars  nearly  five  inches  broad,  with  unnsnaUy  thick 
plates,  there  bong  only  eight  bauds  of  wear  within  a  space  of 
seven  inches, — a  character  wnich  at  once  distinguishes  this  species 
from  the  Mammoth  of  the  United  States,  El^hae  Amerieaiuu  of 
Leidy. 

Dr.  Leidy's  determinations  will  probably  undergo  connderable 
modification  before  their  final  adoption  by  palmontologists ;  but  the 
single  fact  of  au  American  Bbiuoceroa,  in  Pliocene  deponts,  approach- 
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ing  the  characters  of  the  esUting  Indian  species  ia  of  weight;  import 
in  the  ge<M;raphical  diatribution  of  Mftntmalia. 

Dr.  Leidy,  in  his  general  remarks  upon  the  characteristics  of  the 
Niobrara  fauna,  obserres  that  "  One  of  the  most  remarkable  circum- 
etances,  in  relation  with  thia  extinct  fauna,  is  that  it  is  more  nearly 
allied  to  the  present  recent  one  of  the  old  norld  than  to  that  of  our 
own  continent.  From  a  comparison  of  oar  recent  fauna  and  flora 
with  that  of  the  eastern  continent,  the  deduction  has  been  made, 
that  the  western  continent  is  the  older  of  the  two,  geologically  speak- 
ing ;  whereu  the  Niobrara  fauna  would  indicate  just  the  reverse 
relationship  of  age.  A  number  of  similar  instances  show  that  totally 
different  faunu  and  florte  may  be  cotemporaneous,  and  do  not  neces* 
sarity  indicate  different  periods  of  existence." 

Dr.  Leidy's  cDumerntion  and  brief  description  of  the  genera  and 
§pecies  (op.  cit.  pp.  20-29)  is  not  in  exact  accordance  with  the 
tabular  list  given  by  Dr.  Hayden,  indicating  their  stratigraphical 
portion  [op.  cit.  p.  157).  The  Ruminant  forms  Proeamelus  robuttus 
and  P.  ffracilis,  and  the  camivoroiia  Lfptarelua  primus,  included  by 
the  latter,  are  omitted  by  the  former.  [Hie  list  given  above  is  founded 
on  Dr.  Hayden's  enumeration,  as  being  the  later  in  date  of  publica- 
tion, and  probably  embracing  additional  materials.— Proc.  Jead. 
Nat.  Seitnet  of  PhilaMphia,  1858. 


On  a  remarkable  Form  of  Rotation  in  the  Pitk-eelU  of  Saururus 

cernuus.  By  Geobge  C.  Scbaeffer,  M.D. 
Wbile  examining  the  intimate  structure  of  various  plants,  I  dis- 
covered, in  the  year  1854,  a  peculiar  motion  in  some  of  the  pith-cells 
of  Saururug  ctmuae,  vhich  was  so  different  from  anything  before 
described  that  it  seemed  to  be  quite  abnormal.  Continued  observa- 
tion for  eight  years  has  shown  nowever  that,  for  this  plant  at  least, 
the  phenomenon  is  constant,  while  an  equally  long-continued  ex- 
amination of  the  writers  on  such  subjects  has  proved  that  no  record 
of  this  appearance  has  ever  been  made.  As  a  mere  microscopical 
curiosity  the  fact  might  be  deemed  worthy  of  notice;  but  the 
remarkable  umilarity  to  a  motion  which  has  been  considered  as 
invariably  connected  with  a  distinct  and  pecnliar  vegetable  function 
seems  to  reader  its  record  needful  for  the  true  advancement  of 
vegetable  physiolt^. 

The  Saururus  eemuiH,  like  many  other  aquatic  or  marsh  plants, 
has  a  pith  the  cells  of  which  are  not  in  complete  juxtaposition,  but 
separated  in  part  by  vertical  air-passages  which  are  as  regularly  built 
around  by  the  cells  as  a  chimney  is  by  its  bricks,  with  this  difference, 
however,  that  the  cells  are  arranged  directly  one  above  another,  and 
do  not  "  break  joint "  as  the  bricks  would  in  any  properly  constructed 
chimney :  no  fault  in  Nature's  workmanship,  we  should  remark, 
since  the  pith  ia  a  mere  filling  in,  surrounded  by  a  much  denser  and 
more  solidly  built  structure. 

The  cells  in  which  the  above-mentioned  motion  occurs  are  not 
those  from  which  the  party-walls  of  each  air-passage  diverge,  but 
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those  forming  the  middle  of  the  wall  between  any  two  contignous 
channels ;  they  seem  to  be  Hmaller  and  younger  cells  than  the  others. 

In  all  ordinary  cases  of  eyelona  the  motion  is  along  the  walls  of 
the  cell,  coming  and  going  in  paths  which  are,  for  the  time  at  least, 
permanent.  But  in  the  Saurvnts  the  granules  lie  in  the  centre  of 
the  cells  above  described,  nnd  their  motion  is  of  a  quite  different 
character.  To  those  familiar  with  microscopic  observations,  we  may 
best  describe  this  motion  as  perfectly  ideDtical  with  that  seen  in  the 
BO-called  vesicles  in  the  ends  of  Closteriam,  which  has  been  aptly 
styled  "swarming"  by  the  English  and  Germans.  The  granules 
are  quite  minute,  rounded  in  form,  and  rather  unequal  in  size. 
Sometimes  a  cell  is  seen  in  which  all  motion  has  ceased  -,  io  such 
cases  the  Rranules  are  always  closely  crowded  together  in  the  centre 
of  the  cell. 

The  time  during  which  this  motion  continues  is  quite  remarkable. 
Specimens  of  the  plant  kept  for  several  days  in  water  never  fail  to 
show  it ;  while  the  proper  pith-cells  of  all  parts  of  the  plant,  even  of 
the  blanched  portions  of  the  stem  crowing  beneath  the  mud,  seem 
equally  active.  Indeed,  no  form  of  eyelona,  of  which  this  is  un- 
doubtedly one,  is  so  easily  demonstrated. 

The  nature  of  the  granules,  however,  is  not  so  readily  determined; 
for  they  do  not  show  the  starch- reaction  with  tincture  of  iodine, 
neither  are  they  coloured  as  proteine-compounds  (and  snch  I  had  at 
first  supposed  them  to  be)  would  be  under  this  reagent.  There  is, 
however,  a  remarkable  difficulty,  common  also  to  many  others,  in 
applying  chemical  tests  to  sections  of  this  plant ;  and  this  consists  in 
the  rapid  discoloration  of  the  specimens,  owing  to  the  presence  of 
tannic  acid,  which  acta  upon  the  iroo  of  the  cutting  instrument.  It 
is  quite  certain,  however,  that  the  granules  are  neither  starch  nor 
proteiae  ;  nhether  they  are  the  so-called  aleurone  I  am  unable  to  say. 

To  those  familiar  with  the  microscopic  examination  of  freshwater 
algte,  this  "  swarming,"  apart  from  the  best-known  case  of  the 
Ctotleriunt,  must  be  quite  familiar  ;  but  such  motions  have  always 
been  considered  as  in  some  way  conoected  with  sesnal  reproduction. 
In  the  case  in  question,  however,  nothbg  of  the  kind  can  possibly 
occur ;  for  the  Saururue  is,  beyond  a  doubt,  not  only  a  pheenoga- 
roons,  but  even  a  dicotyledonous  plant,  closely  allied  to  the  Pepper 
family.  The  cells  in  which  this  motion  is  seen  are  evidently  smaUer 
and  younger  than  those  in  their  immediate  vicinity.  Sometimes, 
indeed,  two  vertical  rows  of  small  cells  show  the  same  motion.  The 
phenomenon  in  question  would  therefore  merely  indicate  active  cell- 
multiplication,  and  not  plant-reproduction,  to  which  similar  appear- 
ances have  always  been  referred.  With  a  somewhat  extensive 
experience  I  am  able  to  say  that  nothing  of  the  kind  has  before  been 
observed  in  phienogamoas  plants ;  yet  it  must  be  admitted  that  one 
single  instance  among  them  is  sufBcteat  to  invalidate  the  inferences 
formerly  drawn  from  algee,  as  to  the  true  meaning  of  this  peculiar 
kind  of  motion. 

I  am  more  earnestly  disposed  to  insist  upon  this  apparently  ex- 
ceptional case,  because  it  confirms  views  long  held  and  taught  by 
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myself  as  to  the  purely  physico-chemical  interpretation  of  most  of 
the  pheDomena  of  ratable  life. — SilltMOH'f  Journal  for  Nov.  1862. 
Waihtngtou,  D.  C,  September,  1862. 

Jpplieation  o/Magmla  Dye  in  Mieroaeopieal  Inveitigaliont. 
At  a  recent  meeting  of  the  Microscopical  Section  of  the  Literary 
and  Philosophical  Society  of  Manchester,  Dr.  Roberts  called  atten- 
tion to  the  aid  that  might  be  received  in  the  exammation  of  the  struc- 
tore  of  animal  and  vegetable  tiesue  by  the  use  of  colouring  materials. 
Magenta  is  peculiarly  adapted  for  this  purpose,  in  consequence  of  its 
■olobihty  in  simple  water  and  its  inert  chemical  character.  The 
nuclear  structures  of  animal  cells  are  deeply  ^tinted  by  magenta ;  and 

S'  its  use  the  nuclei  of  the  pale  blood-corpuscles,  of  pus-globulea,  of 
i  renal  and  hepadc  cells,  and  of  all  epithelial  structures  are  brought 
out  in  great  beauty,  tinted  of  a  bright  carbuncle-red.  The  red 
blood-disks  are  tinted  of  a  faint  rose-cmonr,  and  a  darker  red  speck, 
not  hitherto  noticed,  is  to  he  observed  on  the  periphery  of  the  cor- 
puscle ;  it  undergoes  some  changes  nhen  treated  with  tannin  and  sub- 
sequently with  caustic  potash,  but  this  point  is  still  under  investigation. 

O*  a  new  Phyllodactylus >rom  Ovaya^il.     By  W.  Petbrs. 

Phyllodaetylat  Rettrii,  n.  sp. 

P.  tuberculorum  dorsalinm  seriebus  quatuordecim,  granulis  ocdpitis 

miuoribus  qnara  sincipitis,  scutello  infralabiali  primo  mentali  pauIo 

minore  ;  griseus,  transversim  nigro  maculatus. 

This  species  approaches  very  closely  to  PkyUodaetylu§  tvliereu- 
Unua  of  Wiegmaon,  from  California,  but  differs  from  it  in  that,  1 .  the 
tubercles  of  the  back,  which  are  also  triangular  and  keeled,  stand  in 
regular,  not  alternating;,  series ;  the  interspace  between  these  lougi- 
tnainal  series  in  the  middle  of  the  body  is  always  greater  than  the 
tubercles  themselves:  2.  the  ocrapital  region  does  not,  as  in  that 
species,  exhibit  roundish  granules,  larger  than  those  npon  the  snout 
and  between  the  eyes,  but  is  covered  by  very  small  granules  of  uni- 
form site :  and,  3.  the  mentale  lies  almost  entirely  between  the  first 
dilated  pair  of  infralabialia,  whilst  in  both  specimens  of  P.  tubereu- 
lotiu  the  first  in/ralabiale  is  not  broader  than  the  following  one,  and 
two  large,  roundish,  polygonal  mbmenlalia  bound  the  posterior  half 
of  the  mentale.  In  this  new  species,  behind  the  mentale  and  be- 
tween the  first  pur  of  infralabialia,  there  is  a  pair  of  small  roundish 
scales,  followed  by  a  third  small,  median,  round  scale.  In  colour  the 
two  species  appear  to  agree.  The  colour  is  grey,  with  irregular 
black  spots,  which,  in  a  young  specimen,  form  bowed  transvene 
bands  on  the  neck,  and  broad  half-rings  on  the  tail. 

This  species  was  discovered  in  the  vicinity  of  Guayaquil,  by  the 
Prussian  Consul,  M.  Carl  Reiss,  who  has  collected  other  remarkable 
reptiles  in  that  locality.  It  is  known  by  the  Spanish  name  of 
"  8alama>tque*a."—Mimal»ber.  der  J3ad.  der  Wiu.  m  Jto^M, 
November  1862. 


.y  Google 


THE   ANNALS 
MAGAZINE  OF  NATURAL  HISTORY. 

[THTEU)  SERIES.] 
No.  63.    MARCH  1863. 


XVIII.— O&Mrm/unu  an  the  Britith  l^mieata,  with  Descr^tioiu 

o/teveral  new  Specie*.    By  Joshoa  Aldsk. 

[PUte  VII.] 

Althoitqh  much  has  been  done  towards  the  investig^ation  of  our 
marine  loology  of  late  years,  few  British  naturalists  have  paid 
any  attention  to  the  Tunicata.  The  unattractive  appearance  of 
many  of  the  species,  and  the  difficulty  of  finding  characters  to 
distinguish  them,  have  probably  deterred  loologists  from  under- 
taking the  task.  Tbe  first  objection  undoubtedly  holds  good 
with  respect  to  most  of  tbe  simple  Ascidiaos ;  but  many  of  the 
compouod  species  are  eminently  beautiful  and  attractive,  though 
the  difficulty  of  discrimiuatiug  these  is  even  greater  than  in  the 
more  simple  forms.  Whatever  be  the  cause,  it  is  certain  that 
tbe  study  of  the  British  Ascidians  has  been  very  much  neglected. 
The  interesting  account  of  this  class  given  by  Professor  Edward 
Forbes  in  the  'History  of  British  Mullusca'  is,  however,  an  «- 
ceptioD  to  the  general  neglect;  and  had  that  distinguished  na- 
turalist  lived  to  fulfil  his  intention  of  writing,  in  conjunction 
with  Prof.  Goodsir,  a  monc^raph  of  the  British  Tunicata,  snch  a 
work  would  undoubtedly  have  left  little  further  to  desire.  The 
lamented  death  of  Prof.  Forbes  has,  however,  prevented  this 
project  being  carried  out. 

For  severiJ  years  I  have  incidentally  paid  a  little  attention  to 
this  tribe,  and,  having  lately  bad  occasion  to  investigate  the  sub- 
ject more  olosely,  I  purpose  in  tbe  present  communicatiou  to 
describe  anch  new  species  as  have  come  under  my  notice  since 
the  publication  of  the  '  British  Molluscs,'  as  well  as  to  illustrate 
some  obscure  forms  that  have  previously  been  imperfectly  under- 
stood. 

Jm.  If  Mag.  N.  Hitf.  Ser.  8.  VoL^  11 
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Meidia  piuttUoaa,  d.  ip. 

Bo^  ovate,  rngos^  bom-colotired,  adhering'  towards  tbe  base. 
Apertures  sessile,  atrangly  tuberculated  or  ^inated,  reddish ; 
the  anal  one  terminal,  the  bmncfaial  nearly  one-third  down  the 
nde.  Test  rather  tliick,  gemitransparent,  coriaceous,  covered 
with  irregular-siEed  warty  or  puitnlose  taberclea,  principally  on 
the  npper  or  left  side  * ;  these  generally  bear  smaller  tubercles 
or  echinationa  on  their  surface :  the  lower  or  recumbent  side  is 
nearly  smooth.  Manile  yellowish,  blotched  with  red,  especially 
towards  the  apertures,  and  sprinkled  with  opake  white.  Tenta- 
cular filaments  few  and  stout.  Branchial  sac  with  rather  small 
papilue :  ventral  plait  smooth.     Length  about  3  inches. 

I  dredged  a  single  specimen  of  this  new  species  in  Fowey 
Harbour,  Cornwall,  in  the  summer  of  1847 ;  and  two  specimens, 
now  in  the  Edinbui^h  Museum,  were  got  in  Lamlaah  Bay  by 
Frof  Allman.  It  is  readily  distinguished  from  A.  mentuta  by 
its  poBtttloae  tubercles,  as  well  as  by  its  more  ovate  form. 

Ascidia  obUqua,  n.  ap. 

Body  transversely  ovate,  light  horn-coloured  f,  rather  mgoae 
when  old,  but  not  tuberculated,  nearly  smooth  when  young ; 
attached  diagonally  at  the  base  and  partially  at  the  side,  leaning 
over  towards  the  dorsal  aspect.  Apertures  not  far  apart,  conical, 
with  longitudinal  grooves  corresponding  to  the  angles  of  the 
lobes;  the  branchial  aperture  not  quite  terminal,  tbe  anal 
median :  ocelli  inconspicuous.  Test  rather  thin,  transparent, 
sometimes  a  good  deal  covered  with  Eoophytes.  Tentacuia)' fila- 
metitt  slender.  Branchial  sac  with  large  subclavate  papUlte: 
ventral  plait  transversely  ribbed.     Length  about  two  inches. 

Three  examples  of  this  Ascidian  in  mfiercnt  stages  of  growth 
were  dredged  by  my  friend  the  Bev.  A.  M.  Norman  in  40  to  50 
fothoms  water,  off  the  Outer  Haaf,  Shetland,  l^e  largest  of 
these  measured  a  little  above  two  inches.  A  somewhat  larger 
specimen  was  sent  to  me  from  Sweden  by  Frof.  Lov^n,  with  the 
name  ot  Ascidia  mentula  attached.  It  has  probably  hitherto  been 
overlooked  as  a  variety  of  that  species,  but  it  is  perfectly  distinct : 
the  form  is  more  ovate,  the  transverse  diameter  being  generally 

*  Some  difference  of  opinion  exists  with  regard  to  the  positioiu  of  tbe 
oi^mu  in  the  AscLdiant.  I  ben  foUow  the  <rie»  adopted  by  Sftvigny, 
Huxley,  and  othen,  who  condder  the  aide  on  ivbich  the  uisl  aperture  is 
■itusted  to  he  ventral;  and  the  opposite  aide  dorial.  The  right  tide,  oa 
thia  Tien,  ii  that  on  'nbicb  the  vitceta  are  placed.  In  the  AicuKaptooet 
the  animal  always  adheMB  more  or  leu  by  the  right  side,  thus  affording 
protection  to  these  organs.  M.  Hilne-Edwatd*  couaiden  the  vent  to  be 
placed  on  the  dorsal  aspect :  the  names  of  right  and  left  aide  are  coa- 
aeqoentlf ,  in  his  Dotnenclature,  revened. 
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a  little  tlie  broader ;  the  teat  is  very  mach  thinner,  and  attached 
obliqudy  at  the  baae ;  the  apertures  are  more  distinctly  ^oored 
and  less  distant;  and  the  branchial  sac  has  not  the  intermediate 
papilla,  nor  is  it  reflected  npwards  aa  in  ^.  tnentula.  It  appears 
to  be  a  northern  species. 

The  longitudinal  strands  of  the  branchial  meshes  in  this 
species  are  very  tender,  and  are  often  found  broken  in  spirit 
specimens,  and  contracted  towards  the  papilln,  giving  the  latter 
the  appearanee  of  being  tticnspidate. 

Aseidia  rudit,  n.  sp, 

Boij/  oblong  or  ovate,  rather  irregular,  depressed,  greenish, 
attached  lately  by  the  side.  Apertwe*  distant,  the  branchial 
terminal,  the  anal  generally  about  halfiray  down :  ocelli  red, 
reniform.  Test  thick,  coriaceous,  coarse,  wrinkled,  and  very 
slightly  tubercnlated,  sometimes  nearly  smooth.  Mantle  bluish- 
green,  with  a  yellowish  tinse  towards  the  upper  partj  the  aper- 
tures distinctly  tubular;  tne  anal  tube  ofbni  much  extended, 
and  entering  into  a  sheath  in  the  sabstance  of  the  test.  Tenia- 
eular  filantenta  few  and  slender.  Bratichiai  lac  green,  with  stout 
papillie  at  the  intersections  of  the  meshes,  and  frequently  with 
intermediate  ones  on  the  longitudinal  strands :  ventral  plait 
transversely  ribbed.     Length  about  2^  inches. 

Several  specimens  were  obtained  by  Mr.  Norman,  at  low- 
water  mark,  near  the  Whalsey  Lighthouse,  Outer  Skerries,  Shet- 
land, in  company  with  a  lai^  variety  of  A.  depreaga,  to  which 
externally  it  bears  some  resemblance;  bot  it  has  a  mach  closer 
affinity  with  A,  meniula,  and  has  probably  hitherto  been  taken 
for  a  variety  of  that  species.  There  are,  however,  sufficient 
grounds  to  consider  it  distinct.  A.  m^  never  reaches  the  size 
1^  A.menlvla,  and  is  of  a  different  colour;  it  is  mnch  more 
largely  attached,  and  bears  small,  distant  tubercles.  The  tubular 
form  of  the  anal  orifice  in  the  mantle,  too,  is  characteristic, 
though  this  is  not  conspicuous  outside,  the  tube  being  imbedded 
in  the  thickening  of  the  test,  and  the  external  aperture  varying 
in  position  in  proportion  to  its  length.  In  a  variety  from 
Hastings,  which  I  owe  to  the  kindness  of  Mrs.  Bhckett,  the 
tube  is  very  much  elongated  within  the  test,  and  opens  at  a  very 
short  distance  from  the  branchial  aperture.  Usually,  however, 
it  is  sitoated  about  halfway  down,  pretty  near  to  the  position  it 
occupies  in  the  mantle. 

Ascidia  pl^eia,  n.  sp. 

Bodff  oblong,  slightly  scabrous,  attached  for  nearly  its  whole 

loigth,  greenidi.   Branchial  (tperiwe  terminal,  produced,  conical; 

aaal  aperture  about  two-thirds  down,  slightly  raised :  ocelli  small. 

11* 
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red.  Tett  thin,  transparent,  rongbtBh  vitli  amall  papilln,  and- 
slightly  covered  with  fragments  of  shell  and  sand,  especially  to- 
wards the  attached  part.  Afan//e  yellowish  green.  Tentacular 
filaments  nnmeroos  and  stoat.  Branchiid  sac  with  papilln  at 
the  intersections  of  the  meshes,  and  occasional  snull  inter- 
mediate ones  on  the  longitudinal  strands :  ventral  plait  plicated. 
Length  about  two  inches. 

Examples  of  this  species  were  dredged  on  the  Outer  Hsaf, 
Shetland,  by  the  Rer.  A.  M.  Norman  and  J.  Gwyn  Jeffreys,  Esq. 
I  have  also  met  with  one  or  two  Aiciditt  from  the  coasts  of 
North amberland  and  Durham,  which  I  am  inclined  to  refer  to 
the  same.  It  has  affioities  with  A.  acukata  and  A.  deprena. 
From  the  first  it  may  be  known  by  its  more  elongated  form,  its 
more  prominent  apertures,  and  by  the  papilla  of  the  test  being 
smaller,  fewer,  and  not  echinated;  from  the  latter  by  its  thinner 
test  and  less  area  of  attachment,  as  well  as  by  the  absence  of  the 
thickened  mai^a  or  disk  that  divide*  the  upper  from  the  under 
surface  in  that  species ;  from  both  it  may  be  distinguished  by 
the  fragments  of  shells  with  which  it  is  more  or  less  covered. 

Ateidia  aaUeata,  n.  sp. 

Axfy  ovate,  depressed,  greenish,  more  or  less  attached  by  the 
ude  to  sea-weeds  or  zoophytes.  Ajiertwet  nearly  sessile,  acu- 
leated,  the  branchial  terminal,  the  anal  about  one-third  down 
the  side.  Teit  thin,  transparent,  greenish  or  nearly  colourless, 
covered  with  aculeated  tubercles  moat  prominent  on  the  upper 
or  left  side.  Mantle  greenish,  transparent,  showing  the  reticu- 
lations of  the  branchial  sac  and  sigmoid  intestine.  TentacuJar 
filamenia  small.  Brattckial  tac  with  moderate-sized  papilln  at 
the  intersections ;  the  stomata  elliptical:  ventral  plait  smooth. 
Length  an  inch  to  an  inch  and  a  half. 

1  first  met  with  this  speciea,  many  years  ago,  in  Torbay.  It 
has  since  been  found  at  Bantry  Bay  and  Guernsey,  by  Mr.  Nor- 
man, and  by  Dr.  W.  B.  Carpenter  in  Lamlash  Bay,  Arran.  It  is 
usually  attached  to  sea-veeds,  and  appears  to  inhabit  shallow 
water. 

This  species  comes  nearest  to  A .  depressa,  but  is  less  depressed, 
less  largdy  attached,  and  without  the  marginal  disk  dividing  the 
upper  from  the  under  surfacej  the  test  is  more  uniformly  thin, 
and  has  stronger  and  more  sharply  pointed  tubercles.  The 
apertures  are  also  less  distant.  The  tubercles  are  frequently 
compound,  bearing  several  aculeations.  This  b  probably  the 
" ^<cu^  mammi//^,  Delle  Cbiaje"  of  Thompson's  'Natural 
Hist<»7  of  Ireland,'  but,  I  think,  not  of  Delle  Chiaje,  jud^ag 
ifom  lus  figure. 
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AMci£a  ptJcheUa,  n.  sp. 
Body  elongate,  cylmdrical,  reddish,  pale  yellow  or  hyaline 
Irhite,  attach^  by  a  rounded  base,  and  capable  of  great  retrac- 
tion. Apertwret  tabular,  terminal;  the  branchial  much  the 
longer,  nearly  one-third  Uie  length  of  the  body,  and  continuous 
in  outline  with  it ;  the  aiial  t^ertvre  about  half  as  long  as 
the  branchial,  and  a  little  narrower,  projecting  diagonally;  both 
orifices  with  bright  crimson  ocelli.  A  deeply  impresaed  line 
rons  from  between  the  terminal  tubes  to  nearly  the  base  of  the 
body.     Test  soft,  smooth,  hyaline,  and  transparent.     MtmiU 

J'ellowisb,  passing  to  red  above,  or  Bometimes  colourless,  with 
ongitudinal  muscular  bands,  narrower  than  in  A.  mteatinaUi. 
Tentacular  filaments  stout.  Branchial  sac  with  rather  broad 
papillffi:  ventral  line  with  long  filaments.  Length  an  inch,  or 
•  Uttle  upwards. 

Procured  at  Fowey  Harbour  by  Mr.  Peach,  from  whom  I  hare 
drawings.  The  Rev.  T.  Hincks  has  also  obtained  it  in  Salcombe 
Estuary,  and  has  favoured  me  with  bis  manuscript  notes  and  a 
pencil  sketch.  The  deiiGription  of  the  internal  parts  is  taken 
from  specimens  dredged  by  the  Kev.  A.M.  Norman  in  Ouems^. 

This  pretty  Ascidia  belongs  to  the  section  of  the  genus  which 
Savigny  has  called  "  PhaUuka  Ciona,"  and  which  constitute  the 
genua  Ciona  of  Fleming.  They  are  distingnished  by  having  the 
viscera  extended  below  the  branchial  sac,  and  bv  the  softness 
and  flexibility  of  the  test,  the  upper  part  of  whicn  can  be  with- 
drawn within  the  lower,  concealing  the  orifices.  This  species 
comes  very  near  to  A.  intestinalis,  bnt  may  be  Jiatinguished  &om 
it  by  its  smaller  size  and  its  much  more  elongated  and  unequal 
tabular  otiflcea,  m  well  as  by  the  colour,  which  ii  never  tinged 
with  green  as  in  that  species,  but  is  generidly  more  or  less  marked 
with  red,  though  it  is  occasionally  colourless.  The  longitudinal 
bands  of  the  mantle  are  mach  narrower  than  in  A.  intestinalis. 
The  figure  given  in  Blainville's  '  Malacologie '  under  the  latter 
name  seems  to  be  taken  from  an  individual  of  this  species. 

Aicidia  parallelofframma,  Miiller. 
This  lovely  Asddian  is  distinguished  from  all  its  congeners  by 
aeveral  interesting  characters  which  may  perhaps  be  considered 
tofficient  to  raise  it  to  the  rank  of  a  separate  genus.  It  agrees 
with  the  genus  Asddia,  as  at  present  characterized,  in  having 
the  apertures  divided  into  the  same  number  of  segments  (8  and 
6),  in  having  the  test  united  to  the  mantle  at  the  orifices 
«nly,  and  in  having  the  branchial  sac  with  papille  and  without 
folds.  All  the  true  Ascidia  with  which  we  are  acquainted,  how- 
ever, are  attached  more  or  less  by  the  right  side,  on  which  are 
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placed  the  TiBcera;  the  smaller  branchial  meflhes,  moreoTer,  are 
Tectilinear.  In  the  present  species  the  animal  is  attached  by  the 
base,  near  which  the  viscera  are  placed,  bnt  on  the  left  wdd 
There  is  another  peculiarity  atteni^g  this  species,  namely,  that 
the  flexure  of  the  intestine  is  in  a  contrary  direction  to  what  is 
osnal  in  the  genus.  The  intestine,  after  leaving  the  stomach, 
usually  rises  upwards  on  the  right  side  of  the  branchial  sac,  and, 
afterwards  bending  downwardis,  forma  a  sigmoid  curve,  rising 
tgain  towards  the  anal  orifice.  In  thia  apecies  the  intestine, 
after  leaving  the  stomach,  benda  immediately  dovmwardt  on  the 
left  aide,  and,  running  along  the  base,  rises  towards  the  anal 
orifice'*^.  It  will  be  seen  from  these  details  thtt  A,  parallelo- 
fframma  is  a  true  sinistral  species.  Sut  the  chief  peculiarity  of 
this  interesting  Ascidian  is  in  the  meshes  of  the  branchial  sac, 
which  are  beautifully  convoluted  in  a  spiral  direction  on  a  flat  sor- 
fsce(Pl.  VII.  figs.l&2}.  From  the  centre  of  each  spiral,  smaller 
bands  radiate  to  the  circumference,  which  serve  to  hold  the 
spiral  vessels  in  their  places.  This  delicate  and  complicated 
system  of  vessels  is  traversed  by  larger  longitudinal  vessels, 
which  are  on  a  different  plane,  and  internal  in  position  to  the 
other  portions  of  the  sac,  to  which  they  are  united  by  broad 
transverse  vessels,  that  rise  to  them  in  a  kind  of  loop,  the  apex 
of  which  forms  the  papilla.  The  spiral  vessels  are  thus  set  in  a 
aqoare  frame,  the  only  part  that  is  risible  until  a  high  magnifier 
is  applied.  This  ia  perhaps  the  reason  why  this  beautiful  struc- 
ture has  hitherto  escaped  observation,  as  the  species  is  pretty 
generally  diffused,  and  from  its  beauty  usually  attracts  attention. 
This  species  also  differs  from  the  other  Ascidia  in  having  the 
ftnal  tube  much  the  longer — a  character  only  to  be  observed  in 
the  living  animal.  A  variety  of  it  ia  the  Atcidia  virgmea  of 
Forbes,  but  not  of  Muller. 

The  Phalbitia  Turcica  of  Savigny  is  a  sinistral  species,  baring 
a  flexure  of  the  intestine  in  the  same  direction  as  this;  but  the 
branchial  sac,  though  peculiar,  has  the  meabes  rectilinear,  and 
not  convoluted. 

Genua  Molgvla,  Forbea. 

The  Molgula  of  Forbes  was  founded  on  external  characters 
only,  the  principal  one  being  the  nambet  of  segments  in  the 
apertures — a  character  which  has  been  taken  by  common  con- 
tent for  generic  distinction  in  this  tribe,  and,  though  of  little 
physiological  importance,  generally  carries  with  it  others  of 
greater  functional  value,  so  that  u)e  genera  founded  upon  it 
have  usually  been  found  to  be  naturu.  This  has  fortunately 
been  the  case  with  the  present  genus,  the  internal  cbaractera 
*  Both  flexures  are  donal,  but  in  different  directioni. 
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folly  bearing  oat  the  propriety  of  ita  wparatioa  from  the  illied 
genen  Ma^  and  Cf/nt/iia,  between  wluch  it  is  somewliat  in- 
termediate, and  though  more  nearly  allied  to  the  Utter,  yet  at 
the  same  time  possessing  characters  distinct  from  both.  Where 
external  characters  can  be  found  to  distingaish  genera  and  spe- 
cies,  it  is  always  desirable  that  they  should  be  adopted  in  descnp- 
tion,  though,  of  conrse,  the  whole  structure  of  the  animal  must 
be  studied  in  order  to  assign  it  its  proper  place  in  a  natural 
arrangement.  To  any  one  conversant  with  the  Tunicata,  it  must 
be  obvious  that  eitemal  characters  are  ot^  iDSofficient  to  dfr- 
termine  the  species,  or  sometimes  even  the  genus,  of  many  of 
the  simple  Aicidians.  Internal  characters  must  therefore  be 
resorted  to ;  and  of  these  the  structure  of  the  branchial  sac  and 
the  tentacular  filaments  are  not  only  of  most  importance,  but  of 
moat  easy  access  for  examination.  The  branchid  sac  of  Molgula 
is  very  peculiar,  the  meshes  being  convoluted  in  an  irregular 
manner,  differing  iirom  any  other  with  which  I  am  acquainted.  I 
propose,  therefore,  to  re-define  Molgtda  in  the  following  manner ; 
Animal  generally  free,  or  only  shghtly  attached  by  glandular 
hairs.  Test  thin  and  membranous,  often  covered  with  sand  or 
fragments  of  sheila,  very  slightly  attached  to  the  mantle  except 
at  &e  two  apertures.  Branchial  mertvre  6-lobed,  (mo/ 4-lobed ; 
ocelli  inconspicuous  or  none.  Tentacular  filamads  branched. 
Branchial  sac  with  limgitudinal  folds ;  the  meshes  more  or  less 
convoluted,  without  papillK.  Ovaries  on  both  sides  of  thebody^ 
that  on  the  right  situated  outside  the  fiexure  of  the  intestine. 
Stomach  and  intestine  lateral  and  deztral,  the  latter  bending 
upwards  as  in  Ascidia,  but  with  the  flexure  more  compressed. 

Molffuia  sociaUg,  n.  sp. 

BoA/  ovate,  covered  with  fine  sand,  adhering  by  a  amall  base^ 
Aparhtrei  terminal,  approximated,  rather  smul,  tubercular. 
Text  greenish,  thin,  soft,  covered  with  longish,  unbranched, 
rather  ragged,  glandular  burs.  Mantle  greenish,  soft.  Tenia- 
cular  filamenta  uirge,  much  branched,  tripinnate.  Branchial  lae 
with  six  folds  on  each  side,  the  meshes  irreaular  and  imperfectly 
convoluted.     Height  about  half  an  inch.     Densely  gregarious. 

For  a  knowledge  of  this  species  I  am  indebted  to  Dr.  Bower- 
bank,  who  obtained  it  from  the  fishermen  at  Hastings.  The 
specimens  were  attached  to  Pecten  maxitmis,  from  the  Diamond 
trawling-ground,  about  twelve  miles  from  that  place. 

Unlike  the  odier  spedes  of  this  genus,  which  are  generally 
solitary,  this  Molgula  is  associated  in  dense  masses,  firmly  ad- 
hering to  each  other,  and  so  closely  as  often  to  press  the  sides 
into  a  square  or  hexagonal  form.  The  tentacular  filaments  are 
huge  in  proportion  to  the  animal,  and  beantifolly  arborescent. 
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I  am  now  acqnaiDted  with  Beren  Biitish  Bpecies  of  this  geaai^ 
including  the  Ascidia  concMlega  of  Miiller  (which  is  a  Molgula) 
and  the  foUowing  specieB,  whose  internal  characters,  however, 
■how  a  Gonaiderahle  departure  from  the  type  of  the  genus. 

Molgvla  arenota.  Alder  &  Hancock. 
Bodtf  globular,  hyaline,  unattached,  closely  covered  with  sand, 
excepting  generally  a  bright  smooth  area  on  one  side.  Apertures 
nearly  terminal,  approximated,  not  much  produced,  conical  or 
■Ivhtly  tubular,  retractile,  set  in  a  small  circumscribed  area 
wiUi  a  raised  rim,  appearing  like  a  slit  when  contracted.  Tat 
Boft,  glossy,  transparent,  and  colom'less,  with  delicate  slender 
hairs,  sometimes  a  little  branched.  Mantle  very  thin,  aah,  and 
transparent,  showing  the  viscera  very  distinctly  through.  Ten- 
tacular  filamenis  bipinnate,  beautifully  spotted  with  bright  opake 
▼ellow.  Branchial  sac  with  six  longitudinal  bands  on  each  side, 
between  which  are  six  rows  of  conical  eminences  formed  of  a 
double  spiral  coil  of  delicate  vessels  meeting  at  the  apex,  and 

?Wing  the  sac  a  festooned  appearance  (PI.  VIT.  figs.  3  &  4). 
here  are  also  transverse  bands.  Ovaries  double,  that  on  the 
right  side  lying  within  the  loop  of  the  intestine.  Diameter  half 
to  three-quarters  of  an  inch. 

This  species  was  described  in  the  Transactions  of  the  IVneside 
Nataralists'  Club  (vol.  i.  p.  197),  and  is  also  the  Molgma  tubu* 
loia  of  Forbes  in  the  '  British  Mollusca,'  who  referred  it  (we 
think  erroneously)  to  the  Atcidia  lubularis  of  Rathke  io  '  Zoo- 
logia  Danica.'  It  is  probable,  however,  that  he  may  have  in- 
cluded more  than  one  species  under  this  name,  as  there  are 
several  sand-coloured  Ascidiana  that  are  with  difficulty  distin- 
guished on  a  superficial  examination.  His  description  belongs 
to  M.  arenota,  hut  the  figure  represents  the  tubes  much  longer 
and  more  cylindrical  than  the  usual  form. 

Externally  M.  arenota  does  not  materially  differ  from  the  other 
Molgula,  and  it  has  the  apertures  divided  into  the  same  number 
of  segments  ;  but  the  branchial  sac  presents  very  marked  cha- 
racters in  the  beautiful  spiral  cones  of  which  it  is  composed,  end 
in  the  absence  of  regular  folds.  Besides  the  spiral  vessels  of  the 
cones,  others,  less  conspicuous,  but  of  equal,  if  not  greater  width, 
pass  downwards  from  the  apex  to  the  circumference.  The  whole 
structure  is  extremely  delicate,  and  its  fragility  renders  it  diffi- 
cult to  preserve  it  entire  for  examination.  A  further  difference 
between  this  and  the  other  MolguUt  is  observable  in  the  position 
of  the  right  ovary,  which  is  situated  within,  and  not  outside,  the 
intestinal  loop. 

The  Cynthia  Dione  of  Savigny  has  a  branchial  sec  of  a  struc- 
ture apparently  similar  to  this,  and,  were  it  not  for  its  foui-defk 
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apertnreB  friaged  with  small  filaments,  might  have  belonged  to 
the  same  genus.  The  right  ovary  in  that  species  is  placed  ont- 
side  the  iDtestinal  flexare. 

Ascidia  paralUiogramma  on  the  one  hand  and  Morula  areno»a 
on  the  other,  fonn  two  links  in  the  chain  of  affinities  uniting 
Am£a  and  Cynthia,  while  each  at  the  same  time  possesses 
characters  peculiar  to  itself. 

Genus  Ctnthia,  Savigny. 
Sangny  has  divided  Cynthia  into  four  sections,  which  he 
names  Cynthia  simpHcet,  C.  Ccesira,  C.  Slyela,  and  C.  Pandocia. 
The  first  and  third  of  these  only  are  represented  in  the  British 
fauna,  unless  the  second  (containing  one  species  only,  C.  Dione) 
may  be  considered  congeneric  with  the  Molyula  arenosa  already 
described.  The  fourth  section  *  agrees  in  all  respects  with  the 
third,  excepting  in  the  position  of  the  ovary,  which  is  confined 
to  the  right  side  of  the  oody.  The  genus  Dendrodoa  of  M'Leay 
also  possesses  similar  characters,  but  with  ovaries  on  the  left 
ride  only.  The  form  and  poaition  of  the  ovaries  are  very  variable 
in  the  genns  Cynthia,  and,  though  Bffi)rding  good  specific  distinc- 
tions, can  scarcely  be  considered  of  generic  value. 

Cynthia  igvamulosa,  n.  sp. 

Body  ovate  or  snbgloboae,  of  a  pinkish  hue,  tinged  with  lilac, 
attached  by  a  broad  base.  Aperturet  a  little  apart,  rather  large 
and  conical,  but  not  much  produced ;  the  branchial  one  teraunid, 
the  anal  nearly  bo;  each  margined  and  rayed  with  violet.  Tett 
tough,  smooth  or  slightly  mammillated,  covered  with  small  scaly 
plates  marked  with  concentric  lines.  Tentacular  JtlaTnents  slen- 
der, simply  pinnate.  Branchial  sac  with  six  folds  on  each  side. 
Ovariet  forming  a  double,  linear,  perpendicular  aeries  on  each 
aide,  with  a  fimbriated  mass  of  sperm-cells  (?)  between.  Dia- 
meter about  half  an  inch. 

This  speciea,  which  I  Snt  met  with  in  Qnemsey,  ia  1858, 
where  several  specimens  occurred  on  oysters  dredged  in  about 
fifteen  fathoms,  has  since  been  sent  me  from  Lulworth  Cove  by 
Diy  friend  Mr.  J.  Gwyn  Jeffreys.  It  appears  to  be  a  southern 
form. 

Cynthia  rotea,  n.  ap. 

Body  cylindrical,  short,  nearly  as  broad  as  high,  adhering  to 
shells  by  a  tolerably  broad  base.  Apertures  on  large  mammnle, 
yellowish,  with  four  double  stripes  of  red,  and  covered  with  mi- 

*  The  Pandoeia  eoBchiUga  of  Dr.  Fleming  (Brit.  Anim.  p.  469},  tfae 
Knerie  rhanicter  of  which  appears  to  be  tsken  from  this  section  of  Ssvignj's 
Cj/ntlua,  is  probablj  referred  to  it  by  tome  mittske. 
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onte,  crystalline,  pointed  epicnia.  Teii  thick,  toogb,  opakoi 
Bmooth,  roBe-coloured,  doaely  adhering  to  the  mantle.  Mantle 
flesh-oolonred,  opake.  Tentaatlar  filaments  large,  bipinnate. 
Branehial  boo  with  seven  deep  folds  on  each  side ;  renh^  plait 
smooth,  undulated  above.     Length  about  half  an  inch. 

A  single  specimen  of  this  beautiful  Cynthia  vas  procured  by 
Dr.  Bowerbank  from  the  Diamond  trawUng-ground  near  Hastings. 
In  some  of  its  characters  it  approaches  the  C.  microcoxtma  of' 
Saviguy,  which  Prof.  Milne-Edwards  informs  me  is  distinct  from 
the  C.  microcosfma  of  Cuvier;  but  its  smooth  test,  without 
corrugations,  and  the  absence  of  any  parasitic  growth  over  the 
surface,  forbid  our  referring  it  to  that  species.  The  small  cry- 
stalline spicula  surrounding  the  apertures  are  very  curious  and 
peculiar. 

Cynthia  eehinata,  Miiller. 

Prof.  E.  Porbes  has  referred  this  species  by  mistake  to  Asddia, 
and  the  apertures  in  his  figure  (Brit.  Moll.  vol.  i.  pi.  c.  fig.  4)  are 
erroneously  represented  with  six  and  eight  lobes.  They  are  both 
decidedly  quadrate.  The  branchial  sac  has  six  folds  on  each  side, 
and  the  smaller  meshes  have  the  peculiarity  of  being  transverse 
instead  of  longitudinal  as  in  the  other  species.  The  tentacular 
filaments  are  branched. 

Cynthia  maatmUarit,  Pallas. 

The  Atddia  mammiUaris  of  Pallas  does  not  appear  to  have 
been  recognized  by  later  naturalists.  A  Cynthia  sent  me  by 
Mr.  Splice  Bate  from  Plymouth,  by  Mr.  Jefireys  from  Lulworth 
Cove,  and  by  Dr.  Bowerbank  from  Hastings,  must,  I  think,  be 
referred  to  this  species,  found  "  on  submarine  rocks  in  Corn- 
wall" by  Gsertner  nearly  a  hundred  years  ago.  It  is  very  irre- 
gular in  form,  generally  transversely  ovate,  deeply  wrinkled,  aud 
strongly  lohated.  The  test  is  tough,  thick,  aud  of  a  dirty  yel- 
lowish colour,  generally  covered  with  small  Zoophytes  and  other 
parasites,  and  with  stones  and  fragments  of  shdls  adherbg  near 
the  base.  The  apertures  are  not  far  apart,  and  rayed  with  red 
internally :  the  tentacular  filaments  are  linear ;  and  the  branchial 
sac  has  four  folds  on  each  side.  It  therefore  belongs,  like  the 
majority  of  our  British  species,  to  the  third  section  of  Savigny. 
It  appears  to  be  not  uncommon  on  the  south  coast  of  England, 
and  may  perhaps  be  the  species  alluded  to  by  Forbes  under  the 
bead  of  C.  microcosmus,  to  which  in  external  appearance  it  bears 
some  resemblance. 

Cyntfaa  sulcatula,  n.  sp. 

Body  snbcylindrical  when  extended,  hemispherical  when  con- 
tracted, attached  by  a  broad  base.    Apertures  terminal,  on  long 
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tubes  (aboat  one-third  the  length  of  the  body),  spproziniated 
at  the  baKj  and  nearly  disappearing  on  contraction ;  they  are 
margined  with  a  red  line,  or  entirely  crimson.  Tett  dark  red- 
dish brown,  roi^h  with  longitudinal  and  transrerse  fdrrowe, 
giving  the  surface  a  beaded  appearance.  Mantle  bright  crimson 
or  scarlet.  Teniacular  Jilamenti  linear.  Branchial  xac  with  four 
folds  on  each  side.  Ovaries  scarlet,  disposed  in  spherical  masses 
over  the  inner  surface  of  the  mantle.  Length  half  to  three- 
qnarters  of  an  inch. 

This  species  is  found  on  C.  iuberoia,  and  on  the  roots  of 
Laminaria  at  Cullercoats.  Mr.  George  Hodge  has  also  sent  it 
me  firom  Seaham  Harbour. 

The  approximated  tubular  apertures,  regularly  furrowed  sur- 
face, and  great  contractility  distinguish  this  species  from  the 
young  of  C.  iuberosa ;  the  character  of  the  surface  likewise  di- 
atinguishes  it  from  C.  coriacea  and  C.  granulata,  to  which  it  is 
more  nearly  allied.  In  a  contracted  state,  the  test  becomes 
much  corrugated,  and  the  apertures  then  appear  large  and 
four-cleft. 

Cynthia  ffranulata,  n.  sp. 

Bodp  cylindrical  when  extended,  nearly  hemispherical  when 
contracted,  reddish,  adhering  at  the  base.  Aperiuret  terminal, 
slightly  tubular,  approximated;  reddish,  with  a  dark  red  line 
round  the  mai^;in.  Test  tough,  finely  sbagreened  or  granulated, 
but  appearing  nearly  smooth  to  the  naked  eye,  yellowish  or 
brownish  red.  Mantle  crimson  above,  passing  to  orange  or 
yellow  below.  Tentactdar  filaments  linear.  Branchial  sac  with 
four  folds  on  each  side.     length  about  half  an  inch. 

This  species  appears  to  be  pretty  widely  distributed  on  the 
British  coast.  I  have  met  with  it  on  shells  or  on  other  Aeci^, 
from  moderately  deep  water,  on  the  coasts  of  Northumberland 
and  Durham,  as  well  as  at  Guernsey  and  the  Isle  of  Man.  Mr. 
JeSreys  has  also  got  it  at  Lulwortfa  Cove. 

This  Cynthia  somewhat  resembles  the  last,  and  is  occasionally 
associated  with  It  on  the  test  of  C.  tuberosa.  It  may,  however, 
be  at  once  distinguished  by  the  shagreening  of  the  test,  which 
is  best  seen  when  the  surface  is  dry,  it  then  appearing  covered 
with  minute  shining  facets.  C.  gramdata  may  also  be  distin- 
guished from  C.  suicatula  by  its  shorter  tubes  and  smaller  aper- 
tures. 

Cynthia  comata,  Alder. 

CSpahia  ampulla,  Forbet  &  Hani.  Brit.  HoU.  vol.  i.  p.40;  AlderSt  Hue. 

in  Tynes.  Club  Tram.  vol.  i.  p.  Id?- 

A  more  careful  examination  of  this  species,  and  a  comparison 
of  it  with  the  original  description  and  figure  of  Baster,  convince 
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ine  tbat  it  hae  been  erroneously  referred  to  his  Mcidium  (the 
Avidia  ampulla  of  Bmguiere).  That  speciei  is  described  to  be 
thickly  covered  with  miaute  hairs  hooked  at  the  points,  and  has 
the  tuoes  granulated  or  shagreened,  in  neither  of  vhich  cha" 
racters  does  the  present  species  agree  with  it :  nor  does  Easter's 
Ascidium  appear  to  be  coated  with  sand — a  character  so  remark- 
able in  C.  comaia,  from  the  depth  to  which  it  is  generally  co- 
vered. This  arises  from  the  great  length  of  the  glandular  hairs^ 
and  is  especially  the  case  in  old  individuals,  where  the  hairs  are 
much  branched  and  become  thickened  at  the  base,  giving  the 
teat  a  peculiar  appearance  when  the  sand  is  reinoTed. 

This  and  the  following  species  belong  to  the  Glandula  of 
Stimpson*,  a  genus  separated  from  Cynthia  on  account  of  the 
indindoals  being  unattached.  As  this  character,  however,  is  not 
corroborated  by  any  structural  difference,  and  is  also  found  in 
■ome  species  of  other  genera,  we  have  not  thought  it  desirable 
to  give  it  generic  rank. 

Cynthia  glaeialis,  San. 

Body  orbicular  or  ovate,  a  little  compressed,  unattached,  and 
entirely  covered  with  sand  and  fragments  of  shells.  Apertures 
approximated  and  shghtly  tubular  when  expanded,  inconspicuoua 
yrhen  withdrawn,  of  a  dull,  semitransparent  white.  Test  smooth, 
whitish,  soft  and  rather  thin,  a  little  wrinkled  towards  the 
apertures,  apparently  without  hairs,  the  shelly  fragments  ad- 
hering directly  to  the  skin.  Mantle  transparent  and  nearly  co- 
lourless. Tentaadar  filaments  simple,  linear.  ^rancAto/ nzc  with 
four  folds  on  each  side.  Ovaries  in  parallel  cyUndrical  masses, 
extending  transversely,  about  four  on  each  side.  Diameter 
rather  more  than  half  an  inch. 

Two  specimens  were  obtained  from  the  fishing-boats  at  Craster, 
Northumberland,  by  Mr.  J.  Stanger,  iu  1860;  and  it  has  since 
been  dredged  on  the  northern  part  of  the  same  coast. 

Believing  this  species  to  be  undescribed,  I  had  proposed  for  it 
the  name  of  C.  vettita,  under  which  appellation  its  discovery  was 
announced  by  Mr.  Stanger  in  the  '  Transactions  of  the  Tyneside 
NaturaHats'  Field  Club'  (vol.  iv.  p.  336).  I  have  since  found 
that  Prof.  Sars  had  previously  met  with  it  on  the  coast  of  Nor- 
way, and  had  published  anoticeof  it  under  the  name  of  G/inuAi/a 
jflacialis  (Porhandl.  i  Vidensk.  Selsk.  i  Christiania  for  1858). 

Cynthia  opalina,  n.  sp. 

.    Body  transversely  ovate,  strongly  but  irregularly  mammillated, 

opaline  white,  attached  by  a  broad  base.     Apertures  not  far 

apart,  rather  large;  the  branchial  one  placed  not  far  from  the 

*  Praceeding*  of  the  Boston  Sodety  of  Natnnl  History  for  June  18S3. 
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anterior  end.  Te»t  thick,  smooth,  white,  semitranapareDt,  ad- 
hering strongly  to  the  mantle  throaghoat.  Mantle  opake  white, 
with  ODe  or  two  blotches  of  red  near  the  apertures.  Tentactdar 
jilamenti  linear (?).  ArancAtn/nic  with  four  folds  on  each  Bide(T); 
ventral  line  smooth,  inconapicuoas.  Breadth  three-quarters  of 
an  inch ;  height  one-third  less,  rising  a  little  towards  the  ante* 
rior  end. 

A  single  specimen  of  this  pretty  species  was  obtained  by  Dr. 
Bowerbank  frotti  the  Diamond  fishing-gronnd,  near  Hastings. 
As  the  internal  parts  were  partially  decomposed,  their  character 
could  not  be  very  satisfnctorily  made  out.  We  know  of  no  other 
Cynthia,  however,  with  which  it  can  be  confounded.  In  its 
opaline  and  mammillated  test  it  somewhat  resembles  a  miniature 
Aicidin  mammillala;  but,  besides  its  generic  difference,  it  like- 
wise differs  in  form,  and  in  the  more  numerous  and  smaller 

mammillgt 

CyniMa  nolaeea,  n.  sp. 

Body  very  much  depressed  or  nearly  flat,  transversely  orate 
or  rounded  in  outline,  and  adhering  by  a  broad  expanded  base. 
Test  slightly  hispid,  and  completely  covered  with  small  grains 
of  sand.  Apertwet  on  rather  long  and  slender  tubes  of  a  violet 
colour,  set  very  little  apart,  and  nearly  equally  distant  from  both 
ends.     Diameter  a  quarter  of  an  inch. 

Two  specimens  occurred  to  me  on  an  old  shell  of  Pecten  mascu- 
mut  among  the  rocks  on  Mrs.  Hughes's  Island,  Menai  Straits, 
in  1852. 

Although,  &om  its  minuteness  and  delicacy,  the  internal  parts 
of  this  species  could  not  be  examined,  there  can  he  little  doubt 
of  its  distinctness  from  any  other  described  Cynthia.  The  grains 
of  sand  adhere  so  closely  that  they  can  scarcely  be  removed 
without  tearing  the  test,  which  is  very  thin. 

CytUkia  grostularia,  Van  Beneden. 
The  Ascidia  rvstiea  figured  and  described  by  Miiller  in  'Zoo- 
1<^ta  Danica '  contains  two,  if  not  three  species,  supposed  by 
him  to  be  different  stages  of  growth  of  one  and  the  same  animaL 
Continental  authors  have  (and,  I  think,  rightly]  considered  the 
largest  or  adult  form  to  be  the  Ascidia  natica  of  Linneus, 
agreeing  with  hia  description  "corpus  obhngum,  subcylindriam, 
bnmneum."  The  supposed  youngest  form  of  Miiller  is  un- 
doubtedly distinct,  and  is  the  species  which  English  authors 
have  hitherto  called  Cynthia  nutica.  Having  ascertained,  how- 
ever, from  specimens  sent  me  by  the  accomplished  author,  that 
Frof.  Van  Beneden's  Cynthia  grosmlaria  is  identical  with  our 
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British  form,  I  do  not  hesitate  to  adopt  hia  oame.  It  appear! 
also  to  bo  ttie  Cynthia  guita  of  Stimpson.  The  true  Ascidia 
natica  has  not  ^et  been  met  with  in  this  country ;  bat  I  have 
lately  found,  in  the  collection  of  the  late  Mr.Wm.  Thompson,  of 
Belfast,  a  CyrUfaa  from  Killery  Bay,  on  the  west  coast  of  Ireland, 
which  appears  to  be  the  second  form  figured  by  Miill^,  and 
which  is  probably  also  distinct  from  the  C.  rwtica.  It  ia  nearly 
apherical,  with  a  thin  delicately  wrinkled  test,  and  ia  about 
uLree-quartOB  of  an  inch  ia  diameter. 

G/ntMa  grotudaria  is  an  extremely  variable  species,  chan^g 
its  appearance  so  much  in  different  situations  and  under  different 
circumstanceB,  that  we  have  sometimes  been  induced  to  think' 
that  more  than  one  species  might  be  included  in  it.  When 
growmg  singly,  it  is  rather  depressed,  and  the  test  spreads  into 
a  thin  membrane  round  the  base;  but,  in  sheltered  situations, 
as  under  shelving  rocks,  the  individoals  accumulate  in  compact 
masses,  so  closely  packed  aa  to  allow  of  growth  onlyupwarda, 
and  adhering  very  firmly  to  each  other  at  the  sides.  The  young 
Id  such  cases  often  attach  themselves  to  the  surface  of  the 
parent,  so  as,  at  first  sight,  to  appear  as  if  budding  from  it.  In 
the  more  iree  state,  hkewise,  the  spreading  bases  of  several  indi- 
vidoals  sometimes  come  into  contact  and  unite ;  but,  on  careful 
inspection,  the  line  of  union  can  generally  be  detected.  The 
test,  viewed  as  a  transparent  object  under  the  microscope,  always 
shows  transverse  anastomosing  corrugations;  but  it  often  appears 
smooth  to  the  naked  eye,  especially  in  the  young  state, 

Cynthia  gloma-ata,  n.  sp. 
Body  ovate  or  snbglobose,  smooth,  cherry-red,  the  individuals 
crowded  into  closely  adherent  clusters.  Aperture)  rather  small, 
not  far  apart,  very  sUghtly  prominent,  quadrate,  but  sometimes 
appearing  as  a  simple  slit  when  closed.  Test  tough,  rather 
shining,  smooth,  or  sometimes  very  slightly  wrinkled  in  old  in- 
dividuals, closely  adherent  to  the  mantle.  Mantle  bright  crim- 
son. Tentactiiar  jilamenlt  slender.  BranchuU  sac  red,  with  one 
large  fold,  and  a  smaller  one  on  the  left  side,  and  two  or  three 
obscure  ones  on  the  right :  the  largest  folds  are  near  the  ventral 

iilait,  which  is  smooth.  Chariet  disposed  in  smaU  crimson  pel- 
ets  over  the  inside  of  ^  mantle.  Height  from  a  quarter  to 
nearly  half  an  inch. 

This  interesting  species  was  found  cast  up,  after  a  storm,  at 
Wick,  by  Mr.  C.  W.  Peach.  It  differs  from  most  of  its  con- 
geners in  the  smoothness  of  its  test  and  the  little  prominence  of 
its  apertures,  which  are  generally  level  with  the  surface  when 
closed.  The  beautiful  group  from  which  the  description  is  taken. 


.y  Google 


Mr.  J.  Alder  on  the  Britiik  TWt&ote.  167 

kindly  forwarded  to  me  by  Mr.  Peach,  coaaists  of  a  globular 
mass  of  iDdividuals  of  all  ages  and  siees,  piled  upoa  each  other 
BO  as  to  resemble  a  large  fruit  of  the  ^/mt  tribe.  The  extra- 
neouB  eabstance  to  which  they  are  attached  ia  so  completely 
covered  as  not  to  be  discernible  j  and  the  individuals  themselves 
adhere  so  closely  that,  at  first  sight,  they  appear  to  form  otui 
compound  animal.  That  this  is  not  the  case,  however,  may  be 
seen  by  a  more  minute  inspection,  when  the  line  of  jonctioa 
between  each  can  generally  be  detected,  and,  with  a  little  care, 
an  individual  may  be  detached  entire,  showing  no  point  of 
organic  junction  with  the  rest.  The  young  fix  themselves  on 
all  parts  of  the  older  ones,  and  in  the  spaces  between  them,  so 
that,  in  process  of  time,  a  globular  mass  such  as  here  described 
is  the  result. 

Genus  Thtiacium,  Victor  Garos. 

"  Common  base  a  broad  deshy  structure  suppwting  closely- 
set  individuals ;  outer  tunic  coriaceous ;  both  orifices  with  four 
lobes ;  abdomen  as  long  as  the  thorax." 

Dr.  T.  Victor  Cams  thus  characterizes  a  genus  established  hy 
bim  in  the  'Froceediugs  of  the  Ashmolean  Society'  (vol.  u. 

f.  266)  for  the  reception  of  an  Ascidian  found  in  the  Scilly 
slands.  The  connexion  of  the  individuals  of  this  genus  by  a 
•olid  fleshy  base  has  induced  the  learned  author  to  include  it  in 
the  &mily  Clavelimda.  It  has,  however,  a  mnch  closer  a£Snity 
with  the  Ascidiada,  especially  with  the  two  small  gregarious 
species  of  Cynthia'\aA%  described.  Dr. Carus  considers  tlut  this 
genus  is  propagated  by  gemmation  as  well  as  by  ovtu  Further 
observations  are  desirable  on  thia  point. 

Thylaaum  Normani,  n.  sp. 

Body  subclavate,  rounded  above  and  contracted  a  little  below, 
reddish,  firmly  fixed  in  groups  to  a  common  fieshy  base.  Aper-' 
turei  rather  large  and  prominent,  set  considerably  apart  at  the 
upper  end,  quadrate,  or  nearly  circular  when  expanded,  some* 
times  appearing  as  a  single  uit  when  closed.  Tat  strongly 
wrinkled  or  subtuberculated,  rather  smoother  near  the  apertures. 
Taitacular  filaments  linear,  very  slender.  Branchial  sac  with 
two  or  three  (?)  folds  on  each  aide.  Height  about  two-tenths  of 
an  inch. 

Mr.  Norman,  to  whom  I  am  indebted  for  tfae  knowledge  of 
this  species,  found  it  studding  the  roof  and  sides  of  the  cele- 
brated Oouliot  Caves,  Isle  of  Sark.  It  is  much  smaller  than  ^e 
T.  Stfham  of  Carus,  of  a  different  fonn,  and  appears  to  spread 
more  boriaontally. 
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Tht/lacium  varieffotum,  n.  sp.? 

Body  (in  uch  indmdual)  transverBcly  orate,  depressed,  doridi- 
form,  shaded  with  Sesh-coloar  and  red.  Apertwet  not  much 
apart  on  the  upper  surface,  the  branchial  rather  nearer  the  end. 
Teat  slightly  wrinkled,  or  nearly  smooth,  generally  red  towards 
the  anterior,  and  paler  towards  the  opposite  end,  with  a  paler 
raised  circle  round  each  aperture,  that  of  the  branchial  largest, 
and  radiated  with  red.  Tentacular  filaments  linear,  stout. 
Branchial  sac  with  folds.  The  individuals  are  connected  by  a 
membranous  expansion  at  the  base,  of  a  paler  colour.  Length 
(transTerse)  of  individuals  about  one-eighth  of  an  inch.  Diameter 
of  the  general  mass  one-half  to  three-quarters  of  an  inch. 

One  or  two  specimens  of  this  curious  species  were  kindly  sent 
me  by  Mr.  Jeffreys,  along  with  other  Ascidians,  from  Lulworth 
Cove.  I  am  much  inclined  to  believe  that  this  is  the  true  Di- 
ttomus  variolotut  of  Osrtner,  judging  from  the  figures  copied 
in  Blainville's  '  Manuel  de  Malacologie,'  which  greatly  resemble 
our  Ascidian,  the  only  material  difference  being  that  the  aper- 
tores  are  represented  six-cleft.  On  turning  to  Gfertner's  de- 
scription, quoted  in  Savigny's  '  M^moire,'  p.  38,  we  find  it  to 
i^ree  even  more  closely  with  this  species.  The  individuals 
{verruca  tea  ttdiercula)  are  "ovalia  et  ex  croceo  rubra,"  and  the 
apertures  are  surrounded  by  a  swollen  margin  with  six  rays, 
"guoii  in  lot  diicissvt  fuerit  denies."  If  we  may  understand  this 
to  apply  to  the  coloured  markings,  giving  the  apertures  the  ap- 
pearance as  i/cut  into  six  segments,  the  description  agrees  with 
what  is  seen  in  the  branchial  aperture  of  the  Lulworth-Cove 
specimens,  which  have  the  paler  area  surrounding  it  oflen  di- 
vided into  rays  like  the  leaves  of  a  flower ;  these  rays  are  fre- 
quently sis,  though  the  aperture,  which  is  small  and  inconspi- 
cuous when  closed,  ia  obscurely  quadrate.  Should  this  conjec- 
ture prove  correct,  Gartner's  Distomus  has  been  entirelv  mis- 
understood by  Savigny,  as  the  present  species  has  no  reution- 
sbip  with  the  genus  Distoma  of  the  latter,  founded  upon  the 
TOecies  he  has  so  well  described  under  the  name  of  Z>.  rubrum. 
Further  investigation,  however,  is  uecessaryj  and  the  suggestion 
is  now  thrown  out  to  induce  naturalists  who  may  meet  with 
this  Ascidian  in  a  living  state  to  examine  it  more  carefully. 

The  specimens  sent  by  Mr.  Jeffreys  are  parasitical  upon  the 
test  of  CyTithia  mammillaris,  another  lost  species  of  GsTtner 
which  has  been  already  alluded  to. 

I  lately  received  from  Mr.  George  Hodge  specimens  of  a  7^- 
ladum  that  may  possibly  be  identical  with  this,  thongh  rather 
larger  and  of  a  deeper  red.  They  were  found  on  the  fronds  of 
Laminaria  d^ata  cast  ashore  at  uie  Ishmd  of  Herm. 
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Diazona  Hebridica,  Forbes  &  Ooodsir. 

Sgnlelhfs  HebriiUeu,  Forbes  &  GoH>ds.  in  Tniu.  Roy.  Soe.  Ediob.  vol.  ix. 

p.  307 ;  Forbei  &  Hani.  Brit.  Moll.  toI.  iv.  p.  244. 

That  the  Sijtttetkys  Hebridicus  of  Forbes  and  Goodsir  is  really 
a  Diasona  will  be  obvious  to  any  one  who  has  the  opportunity 
of  carefully  investigating  its  characters,  one  or  two  of  which 
appear  to  have  escaped  the  observation  of  the  distin^isbed  na- 
turalists who  first  described  it.  The  division  of  the  apertures 
into  six  lobes  is  very  di£Bcult  to  make  out,  except  in  well-pre- 
served specimens;  and  the  elongated  and  pedunculated  form 
of  the  abdomea  is  a  character  varying  exceedingly  according  to 
the  degree  of  contraction  in  which  the  animal  is  seen.  I  was 
BO  fortunate  as  to  dredge  large  masses  of  this  remarkable  Asci- 
dian  at  Guernsey  in  1853,  and  had  the  opportunity  of  examining 
it  in  a  living  state,  when  it  was  at  once  recognized  as  the  Syn- 
tethyt  Hebridicus  oi  Forbes  and  Goodsir ;  but  on  placing  speci- 
mens in  spirits,  the  apple-green  colour  of  the  living  animals 
began  to  change  into  a  delicate  violet,  and  the  whole  put  on  the 
appearance  of  Diazona  violacea  of  Savigny.  This  author,  whose 
anatomical  details  are  admirable,  has  failed  to  give  a  good  general 
representation  of  the  animal,  from  having  had  access  only  to 
spirit  specimens.  His  generic  and  specific  names  are  in  conse- 
quence somewhat  of  misnomers,  as  the  flattening  of  the  surface, 
from  the  individuals  falling  from  the  centre  in  dying,  gives  more 
of  a  circular  arrangement  than  really  exists  in  nature. 

The  change  of  colour  has  ali'eady  been  remarked  upon.  The 
qnestion  arises,  therefore,  whether  Diazona  violacea  and  Syn- 
tethys  Hebridicus  are  not  one  and  the  same  animal.  The  only 
difference  I  can  find  is  that  the  papUlas  of  the  branchial  sac  in 
the  latter  are  stout  and  obtnse,  very  different  from  the  slender, 
pointed  form  represented  by  Savigny;  I  have  therefore  deter- 
mined to  consider  them  distinct  until  further  observations  decide 
the  point.  Prof.  Goodsir  has  kindly  supplied  me  with  a  portion 
of  a  specimen  from  the  original  habitat,  and,  1  believe,  coincides 
in  the  view  of  its  generic  relation  here  taken.  I  am  also  in- 
debted for  specimens  to  Mr.  M' Andrew. 

Its  vitreoas  transparency  and  the  opake  white  lines  of  the 
thorax  give  this  remarkable  species  very  much  the  appearance 
of  a  huge  group  of  Clavelina  cemented  together  at  the  base. 

Poiyclimim  mceineum,  n.  sp. 

Common  body  subglobose,  a  little  depressed,  very  transparent, 
amber -coloured,  attached  by  a  broad  base,  the  surface  slightly 
lobated.  Individuals  disposed  over  the  surface  without  apparent 
order,  forming  numerous  systems,  each  with  aprominent  funnel- 

A7m.^Maif.N.Hist.  Ser.3.  VoLxi.  12 
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shaped coinmoDexcretoryorifice,of great traDBparency.  Branelual 
apertvret  aix-rayed.  Tkorux  cyliodriGal,  occupying  more  than 
one-third  of  the  length  of  the  body.  Abdomen  rounded,  Bimple ; 
poBtabdomen  about  the  same  length  aa  the  thorax,  slightly 
peduDculated,  and  ending  in  a  point  below.  Diameter  of  the 
mass  about  three-quarters  of  an  inch. 

This  species  was  dredged  by  Mr.  Norman  on  the  haddock' 
ground  about  six  miles  north  of  the  Whalscy  Lighthouse,  Shet- 
land. It  is  remarkable  on  account  of  its  great  delicacy  and  the 
transparent  Ainnel-shaped  excretory  orifices,  which  rise  consider- 
ably  above  the  surface. 

Polyclinum  cerebri/orme,  a.  sp. 

Conamm  body  traniversely  ovate,  depressed,  prettv  lai^y  at- 
tached, yellowish,  the  surface  corrugated  into  folds  like  those  of 
the  surface  of  the  brain.  Individuals  irregularly  disposed  over  the 
surface }  systems  few;  the  excretory  orifices  rather  small,  circu* 
lar,  with  the  margin  very  slightly  produced.  Longest  diameter 
of  the  mass  three-quarters  of  an  inch ;  shortest,  about  half  an 
inch. 

This  is  another  of  the  species  for  which  I  am  indebted  to  my 
friend  Mr.  Norman,  who  procured  two  specimens,  between  tide- 
marks,  on  the  south  side  of  Bantry  Bay,  in  October  1858.  It 
is  distinguished  from  Polyclimim  attrantium  by  the  folds  of  the 
surface,  as  well  as  by  its  smaller  and  more  circulsr  common 
apertures.  The  character  of  the  individuals  could  not  be  satis- 
factorily made  out. 

Amaradum  potman,  Sars. 

Amaroiteimit  ponum,  Ssn  m  Njt  Hsfsi.  for  Natnrr.  vol.  vii.  p.  166. 

Common  body  globose,  subcartilaglnous,  yelluwish-grey,  sessile, 
attached  by  a  spreading  base.  Individuals  straw-coloured,  rather 
large,  set  in  numerous  regular  systems  of  from  six  to  twelve,  in 
single  series,  round  a  prominent  central  orifice  with  a  lobed 
margin  J  the  lobes  corresponding  to  the  number  of  individuals, 
TTtorax  yellow,  pellucid.  Branchial  sac  with  tea  to  eighteen  rows 
of  stigmata.  Abdomen  shorter  than  the  thorax,  oru;  stomach 
brownish-yellow,  areolated :  postabdomen  long,  cylindrical,  acu- 
minated below.  Diameter  of  mass  various.  Length  of  indivi- 
duals nearly  half  an  inch, 

A  specimen  of  this  fine  species  was  sent  to  me  by  Mr.  Mac- 
donald,  of  Elgin,  obtained  from  deep  water  in  the  Moray  Firth. 
It  was  much  smaller  than  the  Norwegian  specimens  described 
by  Prof.  Sars,  the  mass  not  measuring  more  than  an  inch  and  • 
quarter  in  diameter;  bat  the  agreement  of  its  chanctera  in 
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otber  respects  leaves  little  doubt  of  its  identity  with  his  species. 
The  size  of  the  mass  is  always  variable,  depending  upon  the  age 
and  other  circametances.  Amaracium  pomum  comes  very  neat 
to  the  A.  Nordmanni  of  Milne-Edwards ;  but  it  differs  in  colour, 
in  the  siie  of  the  individuals,  and  in  Uie  greater  length  of  tbe 
postabdomen. 

Amaracium  papillosum,  n.  ap. 

Common  body  depressed,  sessile,  yellowish  fawn-coloured.  In- 
dtviduah  prominent,  rising  into  distiiict  papillie  over  the  surface, 
and  forming  numerous,  irregular,  close-set,  ill-defined  systems, 
set  round  nide  common  orifices.  Branchial  aperture  with  six 
obtuse  lobes.  Thorax  brownish  fawn-coloured.  Abdomen  rather 
darker :  postabdomen  lorgish,  cylindrical.  Diameter  of  mass 
about  an  inch ;  height  about  one-third  as  much. 

Two  specimens  of  this  Amaraeium  were  obtained  by  dredging 
in  shallow  water,  Menai  Straits,  in  1852. 

Sidnyum  twbinatttm,  Savigny. 
A  compound  Ascidian  sent  W  Dr.  Leach  to  S&vignv,  from  the 
English  coast,  is  described  under  this  name  by  the  latter,  in  a 
short  Appendix  to  his  M^moire,  Two  different  species  have 
been  referred  to  it  by  British  authors,  but,  I  think,  erroneously. 
Dr.  Fleming  found  what  he  was  "inclined  to  consider"  the  S. 
tvrbinalum  on  the  rocks  of  the  Isle  of  May.  His  description  in 
'  British  Animals '  is  compounded  of  tbe  characters  of  Savigny's 
genus  combined  with  those  of  his  own  recent  specimen.  What 
we  consider  to  be  Dr.  Fleming's  species  is  not  nncoramon  on 
the  eastern  coast,  Prof.  Edward  Forbes,  again,  has  described 
another  species  as  the  Sidnytan  turbinalum  of  Savieny,  and  has 
altered  the  generic  character  to  suit  it.  It  is  only  necessary, 
however,  to  pay  a  little  attention  to  Savigny's  description  to  be 
conviuccd  that  our  distinguished  English  naturalist  was  under 
a  mistake,  and  that  his  species,  which  is  composed  of  short, 
<»lindrical,  truncated  masses,  nearly  as  broad  below  as  above, 
the  individuals  of  which  have  a  branchial  aperture  of  eight  rays 
and  a  broad  postabdomen  (see  Brit.  Moll.  pi.  b.  f.  2),  cannot  be 
the  animal  described  by  Savigny  with  a  turbinated  common 
body,  contracted  below,  tfae  individuals  having  a  branchial  aper- 
ture with  six  rays,  and  a  pedunculated  postabdomen,  dilated 
and  filiform  {mince  comme  un  Jil) ;  besides  which,  Forbes's  spe- 
cies has  a  common  excretory  orifice  (mentioned  only  as  a  depres- 
sion in  the  description],  removing  it  to  a  different  section  from 
Savigny's  Sidnywn,  which,  like  ApHdium,  is  without  this  cha- 
racter. Add  to  which,  the  individuals  of  Sidnyum  are  arranged 
in  narrow  ellipses  radiating  from  the  centre  to  tiie  circumference, 
12* 
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like  the  plates  of  a  Madrepore,  while  Forbes's  epecies  has  the 
individuals  arranged  circularly  round  the  common  centre.  Both 
the  apecies  described  by  British  authors  belong  to  the  genus  (or 
subgenus*}  Pta-ascidia  of  Milne-Eii wards j  which  has  been  sepa- 
rated from  Amaraciwa  on  account  of  having  eight  iobes  to  the 
branchial  aperture,  none  of  the  other  genera  of  compound  Tunica- 
ries having  more  than  six.  I  propose  naming  these  two  species 
Parasddia  Flemmgii  and  P.  Forbesii.  The  Sidm/um  turbinatum 
remuDS  yet  to  be  recognized. 

Parasmdia  JlabeUata,  n.  sp. 

Cofomon  body  elongate,  lobukted,  transparent,  consisting  be- 
low of  a  very  much  produced  peduncle,  which  is  divided  above 
into  several  oblong  branches,  variously  lobed,  forming  a  some- 
vhat  fan-shaped  expansion  at  the  free  end ;  many  orange  masses 
or  spots  in  the  interior  give  an  orange  hue  to  the  whole.  Indi- 
mduah  elongate.  Branchial  apertures  eight-Iobed,  tinged  with 
orange.  Postabdomen  longish,  linear,  and  rather  thin.  The 
whole  mass  is  prettily  and  minutely  speckled  with  orange. 

The  above  account  of  a  very  interesting  little  Parascidta  is 
extracted  from  the  Bcv.T.Hincka's  manuscript  notes  of  Tunicata 
obtuned  in  Salcombe  Bay  in  1848,  kindly  placed  at  my  disposal. 
Mr.  Hincks  met  with  this  species  hanging  about  a  Celbdarta  in 
little  orange  transparent  tufts.  There  can  be  no  doubt  of  its 
distinctness  from  any  species  yet  described. 

Distoma  vilreum,  Sars. 
on  in  Nyt  Mag. 
ChrUtiania,  II 

Common  body  greyish -white,  hyaHne,  subcartilaginous,  clavate 
or  fusiform,  adhering  by  a  narrow  b^e.  IndimduaU  white  or 
yellowish,  irregularly  disposed.  Branchial  and  anal  apertures 
each  with  six  blunt  lobes.  Abdomen  ovate-oblong,  united  to  the 
thorax  by  a  tbickish  peduncle ;  the  stomach  brawnish  and  lon- 
gitudinally plicated.  Length  of  mass  a  quarter  to  half  an  inch. 
A  cluster  of  specimens  of  different  sizes  (mostly  young),  ad- 
hering to  the  stem  of  a  Zoophyte,  was  dredged  by  Mr.  Norman 
in  the  Channel  Islands. 

Botrylloides  ^arsa,  n.  sp. 
Common  body  rather  thick,  encrusting,  seniitransparent,  of  a 
yellowish-brown  colour.     Individuals  rather   small,  yellowish- 
brown,  thickly  sprinkled  with  dark  brown  spots,  wiUi  a  circle  of 

*  Prof.  Milne-EdiTucU  mtkes  both  Amaraeiam  and  Pariueidia  lub- 
genera  of  Potycliraim,    I  prefer  coniidering  them  genenu 
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Bulphur-yellow  rooDd  the  braQchial  orifice,  continuous  with  a 
Btnpe  or  blutch  of  the  same  colour  above ;  they  are  arranged  in 
short,  ill-defined,  branching  systems,  with  the  common  orifices 
indistinct.     Diameter  of  inaes  two  to  two  and  a  half  inches. 

I  met  with  this  species  on  the  under  side  of  stones  within 
tide-marks,  St.  Peter's  Fort,  Guernsey,  in  1853.  This  and  the 
following  species  have  the  individuals  more  minute  than  is  usual 
in  the  genus. 

Botrylloides  putiUa,  n.  sp. 

Common  body  encrusting,  semitranepu^nt,  orange-flesh-co- 
loured, with  yellow  marginal  tubes.  Individuals  small,  bright 
orange- scarlet,  consisting  of  a  minute  sprinkling  of  scarlet  on  a 
yellow  ground;  there  is  a  yellow  spot  behind  the  branchial  aper- 
ture, and  the  anal  aperture  is  also  yellow;  the  individuals  are 
set  in  crowded  double  or  treble  rows,  forming  ill-defined  systems. 
Branchial  sac  with  ten  rows  of  stigmata.  Diameter  of  mass 
nearly  two  inches.     Length  of  individuals  half  a  line. 

A  single  specimen  of  this  beautiful  and  very  distinct  Botryl- 
loides waa  got  on  the  under  side  of  a  stone  at  Grand  Havre, 
Gaemsey,  in  1853. 

Figures  of  most  of  the  species  here  described,  along  with 
others  not  previously  or  hitherto  imperfectly  figured,  will  be 
given  in  an  illustrated  Catalogue  of  Biitish  Tiuticats,  now  pre- 
paring for  the  British  Museum. 

EXPLANATION  OF  PLATE  VIL 
Fig.  I.  A  portion  of  the  branchial  sac  of  Aacidia  paraUelogranuita,  bigbly 

Ftp.  2.  Two  spiral  coila  of  the  same,  more  hifcblv  niagDiSed. 

Ftg.  3.  A  smaJl  portion  of  the  brancliisl  sac  otMolgula  araima,  showing 

the  coaea  in  profile. 
Fig.  4.  Two  of  the  conei  seen  in  front. 


XIX. — On  the  Composition  of  the  Head,  and  on  the  Number  of 

Abdominal  Seymenls,  in  Insects.     By  Da.  U.  Schauu. 

[Plate  VI.] 

As  the  opinion  has  lately  gained  much  ground  stnong  the  com- 

fiarative  anatomists  of  England,  chiefly  through  the  embryo- 
ogical  researches  of  Frof.  Huxley,  that  the  bead  of  the  Arthro- 
pods is  made  np  of  a  number  of  segments,  I  desire  to  draw 
attention  to  some  facts  which  seem  to  militate  against  this  view, 
Frof.  Huxley  *  admits,  with  regard  to  the  greatest  number  of 

*  "On  the  AgRDiic  Reproduction  and  Morpbo]ogj ot Apkis,"  TnoM, 
Linn.  Soc.  xiii.  p.  229  &c. 
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ippendages  attached  to  the  head  in  any  case  (in  Cnutacea),  tix 
segments  composing  the  head  of  Arthropods, — the  first  bear- 
ing the  eyes,  the  second  and  third  the  two  pair  of  suteDnn,  and 
the  fonrth,  fifth,  and  sixth  the  three  pairs  of  maxills  (the  third 
of  which  is  soldered  to  the  lower  lip  in  insects).  For  ituectt,  be 
reduces  the  number  to  five,  as  they  ha?e  never  more  than  one 
pair  of  antcnnie. 

In  seeking  for  some  ailments  against  this  conclasion,  I  may 
be  allowed  to  start,  not  from  the  head  provided  with  the  greatest 
number  of  appendages,  but  bwa  the  head  of  iruects, — first,  be- 
cause the  statement  that  a  pair  of  appendages  is  the  exponent 
of  a  separate  segment  may  be  consiaered  as  a  petilio  princ^i 
by  one  who  desires  to  disprove  it ;  and  secondly,  because  it  is 
only  in  insects  that  the  head  is  a  section  of  the  body  into  which 
nothing  but  the  head  itself  enters.  Id  Crustacea,  either  a  part 
of  the  thorax  (as  in  Isopoda)  or  the  whole  thorax  (as  in  Deca- 
pods) is  iatimately  united  with  the  bead  into  one  portion  j  and 
in  Arachnida  there  is  no  proper  head  at  all. 

In  the  head  of  insects  we  have  five  pairs  of  appendages,  if  we 
admit,  from  the  analogy  of  the  moveable  eyes  in  the  Fodoph- 
thalmous  Crustacea,  that  the  sessile  eyes  are  appendages  com- 
parable to  the  antennce  and  maxillEe.  As  it  is  proved,  by  the 
second  and  third  thoracic  segments  bearing  wings  and  legs  at 
the  same  time,  that  the  same  segment  may  be  provided  with  a 
pair  of  both  tergal  and  ventral  appendages,  we  might  at  first 
conclude  that  the  eyes  and  anteniiie  are  the  tergal  appendages 
of  the  same  segments  which  bear  maxillee  as  their  sternal  ones. 
The  number  of  the  segments  of  the  head  would  thus  be  reduced 
to  three,  which  is,  indeed,  a  conclusion  admitted  by  some  ento- 
mologists*. But  Prof.  Huxley  has  been  led,  by  bis  observations 
on  the  development  of  ApMs,  to  the  conclusion  that  both  eyes 
and  antenns  are  also  sternal,  and  not  tergal  appendages. 
With  regard  to  these  observations,  I  cannot  refrain  from  men- 
tioning that  scarcely  any  object  could  be  chosen  which  ofiers  a 
greater  difficulty  to  the  observer  for  seizing  clearly  this  fact 
than  Aphvi;  for  the  Aphides  not  only  leave  the  egg  in  a  com- 
paratively perfect  stale,  undei^oing  afterwards  scarcely  any 
metamorphosis,  but  they  have  also  the  front  and  even  the  vertex 
bent  downwards,  so  as  to  be  visible  on  the  underside  of  the  head. 
How  is  it  to  be  decided,  in  such  an  embryo,  which  is  the  sternal 
and  which  the  tergal  part  of  the  two  segments,  which,  according 

*  The  labnm  '\%  conuilered  by  some  entomologisti,  u  by  Brull^  (Ann. 
Aet  Sc.  Nat.  1844,  p.  345),  sa  representing  hIko  a  psir  of  loldered  maxills 
\yiaf,  sbove  the  mandibles :  thii  analogr  is,  however,  completely  rejected 
by  Prof.  HuileT.oa  the  ground  that  tfaeUbnun  is  developed  in  the  ni»Uil 

lineofthebody(;.c.p.232.9). 
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to  Prof.  Huxley,  are  aitaated  before  the  mouth  ?  We  get  no  in- 
fbrmatioD  from  th«  aathor,  aa  Uie  terga  of  theae  segmenta  are 
not  traced  by  him. 

But  leaving  the  point  whether  the  eyes  and  antenna  are  ter- 
gal or  atemal  appendages  in  ApMt,  snfBdent  proof  can  be  given 
that  it  is  inaccurate  to  atate  that  a  pair  of  appendages  ia  always 
dependent  upon  a  separate  segmeot.  It  is  a  general  law,  that 
insects  leave  the  egg  with  the  full  number  of  their  segments, 
and  that  no  segment  is  ever  added  during  the  metamorphoeis, 
though  some  of  the  abdominal  ones  may  disappear  externally  in 
the  perfect  state.  A  great  number  of  JarVK,  however,  leave  the 
egg  completely  blind,  and  even  destitute  of  antenne,  with  a  head 
on  which  no  trace  whatever  of  a  division  into  subaegments  can 
be  discovered.  How,  in  this  case,  can  the  subsequently  deve- 
loped eyes  (which  are  here  certainly  tergal,  and  not  sternal  ap- 
pendages) be  considered  as  appendages  of  a  proper  segment 
which  has  never  existed  ?  And  how  are  the  ocelli  to  be  accounted 
for,  which,  like  the  wings,  make  their  appearance  first  in  the 
perfect  state,  but  which  cannot,  like  the  wings,  be  referred  to  a 
pr(K)er  pre-existing  segment  7 

The  abdominal  segments,  of  Julida,  provided  with  a  double 
pair  of  legs,  furnish  us  with  another  proof  that  the  same  seg- 
ment may  bear  more  than  one  pair  even  of  ventral  appendages. 
To  dispose  of  this  proof  it  is  usually  asserted  that  there  are  two 
segments  united  into  one;  but  not  a  single  observation  on  the 

E reduction  of  these  segments  during  the  growth  of  the  animal 
as  been  made  which  supports  that  theory.  On  the  contrary, 
I  conclude,  from  Newport  s  observations  and  figures,  that  the 
new  segments  which  are  added  to  the  abdomen  appear  always 
from  the  first  with  two  pairs  of  lega,  and  never  show  a  division 
into  two. 

If,  therefore,  the  nnmber  of  appendages  is  not  a  just  test  of 
the  nnmber  of  segments  entering  into  a  part,  we  have  to  inquire 
what  are  the  requisites  of  a  segment,  when  we  undertake  to  eettle 
the  question  whether  the  head  ia  made  np  of  one  or  of  several 
segments.  It  will  meet  with  no  opposition  when,  in  the  first 
instance,  we  require  that  a  segment  must  be  marked  by  a  trans- 
verse line  of  demarcation  on  the  integument  of  the  animal,  at 
least  in  an  early  stage  of  its  development.  Another  requisite  of 
a  segment  is,  that  it  must  constitute  a  ring  composed  of  a  dorsal 
and  a  vmtral  arcus.  A  segmuit  requires,  further,  normally,  a 
set  of  proper  muscles  and  a  ganglion.  A  ganglion  need  not  be 
traced  m  each  segment  of  the  perfect  insect,  where  a  number  of 
aegments  are  united  to  a  greater  section  of  the  body  (thorax  or 
abdomen) ;  bat  in  the  larva,  with  bomonomous  segments,  the 
nervous  system  forms  r^ularly  a  chain  of  ganglia  corresponding 
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to  the  Begments.  We  find  no  trace  of  subsegments  on  the  in- 
tegnmeDt  of  the  head  in  any  stage  of  the  development ;  we  find 
no  Beta  of  difierent  muscles,  and  never  more  than  one  ganglion 
infrateaophageum  in  the  head.  Arc  we  not  therefore  entitled  to 
draw  from  these  facta  the  conclusion  that  the  head  of  insects 
constitutes  but  a  single  segment,  especially  since  we  may  trace 
in  many  Coleoptera  a  dorsal  and  a  ventral  arcus  of  it,  united  in 
two  deep  lines  corresponding  to  sutui-cs  on  the  jugulum  ?  It  is 
certainly  a  segment  more  comphcated  than  the  others ;  but 
should  we  not  expect  thia,  since  it  contains  the  ganglion  supra- 
asophagaim,  the  principal  organs  of  the  senses,  aud  the  mouth*f 
Applying  the  same  views  to  the  Crustacea,  we  are  not  entitled 
to  admit  there,  any  more  than  in  the  Insecta,  difi'erent  aegmeuta 
of  the  head  for  the  diffei-ent  appendages, — not  even  iu  SquUia, 
where  the  eyes  and  interior  antennge  are  inserted,  it  is  true,  on 
a  separate  plate,  though  a  plate  which  is  not  analogous  to  a 
true  segment  f. 

Keeping  in  view  the  requisites  of  a  segment,  we  may  also 
arrive  at  a  positive  and  aatiaiactory  result  as  to  the  normal  num- 
ber  of  segments  composing  the  abdomen  of  insects,  which  hag 
also  bccD  a  subject  of  discussion  in  the  memoir  of  Prof.  Huxley 
on  the  development  of  Aphis.  This  result  is,  that  in  no  case 
does  the  number  of  abdominal  segments  exceed  nine,  In  insects 
which  undergo  a  complete  metamorphosis,  this  is  satisfactorily 
proved  by  the  fact  that  no  larva  has  more  than  thirteen  seg- 
menta  %, — the  first  being  the  head,  the  three  following  consti- 
tuting the  thorax,  and  the  last  nine  the  abdomen.  Newport 
(Todd's  Cyclopedia)  and  Westwood  (Introd.  to  the  Modem 
Classif.  of  Insects,  i.  p.  194,  and  ii.  p.  240)  apeak,  indeed,  of  a 
fourteenth  segment  of  the  body  in  the  larvte  of  aculeate  Hy- 
menoptera  and  of  the  Scarabieidie,  in  like  manner  as  some 
lepidopterologists  speak  of  a  fourteenth  (anal)  segment  of  cater- 
pillars ;  but  it  has  long  ago  been  proved  by  Erichson  and  Stein  § 
that  this  auppoaed  tenth  segment  of  the  abdomen  ia  nothing 
but  the  externally  protruded  anus,  analogous  to  the  anal  proleg 
of  the  larvee  of  many  Coleoptera  (which  no  one  ever  thought  of 
considcrirg  a  segment).  As  the  number  of  segments  does  not 
increase  after  the  larva  has  escaped  from  the  egg,  we  cannot 
have  more  than  nine  segments  in  any  insect  undergoing  a 

*  I  may  al«o  mention  th*t  those  who  sctmit  sevcrtl  segmeDti  have  never 
undertiken  to  state  the  potition  which  the  panglion  ttqtraampkagemn  oc- 
rupieK  Hith  regenl  to  these  aegmenti. 

+  Etidiion,  Entomographien.   Berlin,  1840,  p.  17- 

X  Some  larvEc,  as  those  of  Dytiacidte  and  Hi/drvphtlidte,  have,  bovever, 
but  twelve  (eight  heing  sbdominal). 

§  Vei^leiclieDilc  Anatomie  der  InsecteD,  i.  p.  23,  not.  4. 


.y  Google 


and  on  the  Number  of  Abdominal  Segments,  in  Intectt,    177 

complete  metamorpliosis.  These  nine  Begments  are,  however, 
but  seldom  cooapicuDUB  in  the  perfect  insects  of  this  division) 
and  only  their  dorsal  half-segmeota :  the  number  of  ventral  half- 
segments  is  always  less  than  that  of  tbe  dorsal  ones,  although 
both  half-segments  are  equally  developed  in  the  larva.  Of  the 
dorsal  half-segments,  the  last,  or  even  the  last  two,  often  disap* 
pear  at  the  apex  of  the  abdomen,  being  retracted  within  its 
cavity  during  tbe  pupa  state ;  of  the  ventral  balf-scgments,  not 
only  tbe  last  or  tbe  last  two  are  retracted  at  the  apex  during  the 
transformation  to  the  perfect  state,  but  also  the  first,  and  often 
tbe  fir:!t  and  second,  disappear  externally  at  tbe  base  of  the  ab- 
domen, being  usually  pushed  inwards  so  as  to  form  a  kind  of 
pkragma  between  the  thorax  and  abdomen.  The  first  conspi- 
cuous ventral  arcus  in  the  perfect  insect  is,  therefore,  not  the 
one  corresponding  to  the  first,  but  tbe  ventral  arcus  correspond- 
ing to  the  second  or  third  dorsal  areas*.  In  this  way  it  is  to  be 
explaiued  bow  the  number  of  visible  ventral  half-segments  in 
perfect  insects  is  often  reduced  to  five,  six,  or  seven,  while  the 
number  of  the  dorsal  ones  amounts  to  seven,  eight,  or  nine. 

In  counting  the  latter,  we  have  always  to  begin  with  tbe  one 
which  bears  the  pair  of  large  spiracles,  so  characteristic  already, 
for  the  first  abdominal  segment,  in  tbe  larva,  however  intimate 
the  union  of  that  half-segment  with  tbe  metatborax  may  be.  It 
is,  for  instance,  ao  intimate  in  the  Staphylinidse,  that  even  Erich- 
son,  neglecting  the  stigmata,  considered  it  for  some  time  as  a 
part  of  their  metathoraxf.  It  is  still  more  intimate  in  the  Uy* 
mesoptera  acoleata,  where  tbe  first  segment  is  severed  from  the 
reat  of  the  abdomen  by  a  more  or  less  deep  incision,  and  is 
immoveably  applied  to  the  metathorax — constituting  that  part 
which  is  called  by  MacLeay,  Newport,  and  Westwood  the  post- 
acntellum  of  the  metathoraxf. 

*  ErichiOD,  Archiv.  1R48,  ii.  p.  61. 

t  Erichson,  Arcbiv,  1845,  ii.  pp.  80, 81 ;  Stein,  Vergleichende  Anatomift 
d.  Ills.  p.  11. 

X  That  the  (o-cslled  poitKutellum  of  the  metBthonti  ia  Hymcnoptera 
(culeata  ia  in  reality  the  fint  dorsal  abdomioal  legment,  m  contended  by 
Audouin  and  Latreillc,  is  not  only  proved  by  the  size  and  position  of  its 
■tigmata,  corresponding  to  those  uf  tlie  first  abdominal  segment  of  tbe 
Inn'a  (while  tbe  metathorax  has  noH-bere  an;^  stigmata),  but  also  b^  the 
ehangcs  which  take  place  in  the  scgmrnls  durine  the  pupa  state.  It  is  the 
fijM  tcg;ment  of  tbe  Itina  (second  abdominal)  which  fomjs  the  petiolus,  by 
which  vskal  tean*  to  be  Ike  wkole  abdomen  is  attached  to  the  thotucic  por- 
tion, the  fifth  (tint  abdominal)  applying  itself  intimately  durinf;  these 
cbsDgeii  to  the  metatborax  (Cf.  the  figures  of  Ratzeburg,  copied  by  West- 
wood,  Intiod.  ii.  fig.  86.  4  &  b).  Tbe  three  parts  of  the  body,  so  conspi- 
cuous in  the  Waep,  do  not,  therefore,  as  gencially  beliered,  exactly  corre- 
spond to  the  head,  thorax,  and  abdomen ;  but  the  first  to  the  bead,  the 
second  to  the  thorax  +  first  abdominal  s^ment,  the  third  to  the  abdomen 
—  tbe  first  segment. 
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When  we  determine  the  namber  of  abdominal  segmentB  in 
those  insecta  underling  an  incomplete  metamorphosis*,  we 
cannot  start  from  the  simpler  organiiatioo  of  the  larva  j  but  we 
have  here,  as  in  the  other  section,  a  safe  guide  in  the  atigmata. 
With  the  exception  ofthelast,  all  the  dorsal  half-segments  of  the 
abdomen  are  provided  with  a  pair  of  spiracles  in  the  soft  mem- 
brane which  connects  them  with  the  ventral  half-segments;  and 
the  first  is  usually  remarkable  from  its  large  siee  and  its  position 
on  the  back  of  the  abdomen.  Beginning  with  the  arcus  bearing 
those  stigwata,  we  count  on  the  back  of  the  abdomen,  in  both 
sexes  of  Locutla,  ten  parts,  which  at  first  sight  appear  to  be 
segments;  bnt,  on  a  closer  examination,  we  are  led  to  the  con- 
clusion that  the  tenth  part  (called  lamina  mpraanalii  by  ortho- 
pterologiata)  is  not  to  be  considered  as  a  segment  The  first 
eight  dorsal  half^segments  are  easily  identified  by  their  stigmata 
(PI.  VI. fig.  I.  l-8)j  the  ninth  has  no  stigmata,  and  is  difierently 
shaped  in  both  sexes  (figs.  i.  &  ii.  9),  bat  is  still  united  by  a  con- 
nective membrane  to  the  last  ventral  half-segment,  while  the 
tenth  (figs.  I.  &  II.  c),  provided  on  its  under  side  with  a  pair  of 
tttfU  (d),  and  also  differently  shaped  in  both  sexes,  is  not  con- 
nected by  a  membrane  to  the  ventral  segments.  The  number 
of  the  latter  amounts  to  eight  in  the  male,  and  to  seven  in  the  fe- 
malef ,  the  last  being  differently  shaped  in  both  sexes,  and  bearing 
in  the  male  another  pair  of  styli  (fig.  i.e).  With  the  last  of  these 
(eighth  in  the  male,  seventh  in  the  female),  called  lamina  sub- 
ffoUtalit  by  orthopterologists,  the  ninth  dorsal  half-segment 
fbnns  the  apex  of  the  abdomen  and  an  involucrum  both  for  the 
anas  and  the  sexual  organs,  the  dorsal  arcus  (9)  being  the  bearer 
of  the  anus,  and  the  ventral  arcus  (8  or  7)  that  of  the  sexual 
o^ans  (figs.  I.&  II., — the  position  of  the  rectnm  in  the  abdomen 

*  '^ith  regard  to  the  movenieiiti  nhich  tome  Neurupterm  undergoing; 
a  complete  metamorphosu  perfMm  *b  pupa,  it  hai  lately  been  denied  by 
■ome  entomologists  that  a  distinct  limit  could  be  traced  between  a  com- 
plete anil  incomplete  met«morphoals  when  they  e4>proach  the  end  of  this 
perioci :  in  denying  this,  hDwever,  they  loie  sight  of  a  fundamental  differ- 
ence in  the  organization  of  the  pupa,  which  does  not  even  admit  the  pot- 
ubiht;'  of  a  passage.  Ip  the  true  pupa,  the  ikin  shuts  both  the  mouth 
and  anus,  to  that  no  food  can  be  taken  and  no  faeces  be  discharged;  whilst 
in  the  pseudo-pupa  of  the  hemimetaboloui  insects  the  mouth  and  anus  ate 
open,  Bi  in  the  larva  and  in  the  perfect  insert. 

t  The  posterior  part  of  the  metastemnm  (PI.  VI.  flg.  i.  m ,  coloured  blue), 
expanded  between  the  posterior  coxie,  might  easily  be  taken  for  the  first 
ventral  segment,  as  it  ia  separated  from  the  anterior  part  of  the  metaalcr- 
Dum  by  a  deeply  impressed  line,  hy  which  the  number  of  ventral  segments 
would  oe  raised  to  mne  in  the  male  and  to  eight  in  the  female.  That  it  is, 
however,  in  reality  a  part  of  the  metastemum  can  be  ascertained  when  we 
compare  it  with  the  c<»Tesponding  part  in  PaeXgtyhu  (fig.  in.)  and  For/traJd 
[&g.  v.),  where  there  can  be  no  doubt  as  to  its  nature. 
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beiDg  indicited  in  fig.  ii.  by  a  double  aeries  of  red,  that  of  the 
vagina  by  a  double  series  of  blue  points),  l^e  math  doraU 
segment  is  thus  proved  to  be  the  last  of  the  whole  body ;  tha 
tenth  part  (c)  is  nothing  but  a  plate  which  covers  the  anus,  as 
the  upper  lip  coven  the  mouth,  and  can  aa  little  as  the  latter, 
or  the  anal  proleg  of  a  larva,  be  considered  as  a  segmeat. 

In  Packyh/ltia  miffratorivB,  also,  we  count  nine  dorsal  segmenta 
in  both  sexes,  eight  ventral  segments  in  the  male  (fig.  iii.},  and 
seven  in  the  female  (fig.  iv.).  The  ninth  dorsal  segment  is,  in 
both  sexes,  apparently  divided  by  a  transverse  impressed  line  into 
two ;  nevertheless  in  reality  it  is  simple  (figs.  iii.  B  9  &  iv.  A  9) ; 
the  hmina  nqtraanalu  (c)  and  the  styli  (d)  are  analogous  to  the 
same  parts  in  Loauta.  In  the  male,  the  last  ventral  segment 
has  also  on  each  side  a  transverse  impressed  line  (fig.  iii.  b  8), 
which  might,  as  in  the  last  dorsal  segment,  be  considered  (but 
erroneously)  as  indicating  the  demarcation  of  two  segments  j  the 
last  (seventh]  ventral  segment  of  the  female  (fig.iv.  b)  is  without 
any  trace  of  such  a  line.  The  ninth  dorsal  and  the  last  ventral 
huf-aegment,  forming  the  apex  of  the  abdomen  (figs.iii.B&iv.  a), 
involve,  as  in  Loauta,  the  upper  (9)  the  anus,  shut  by  the  lamina 

X(iffliw/(»(c),theIower(fig.iii.B8,fig.iv.A7}  the  sexual  organs, 
:h  open  in  the  female  (fig.  iv.  a)  between  the  four  parta  consti- 
tuting tlie  ovipositor  (fig.  iv.  a  o)  (as  in  Locusta,  between  the  four 
lamiuK  of  the  sword,  fig.  ii.  o),  and  which  are  separated  in  thia 
case  from  the  anus  by  a  transverse  septum  (fig.  iv.  a  d,  where  the 
position  of  the  rectum  ia,  as  in  Locusta,  indicated  by  a  double 
series  of  red,  and  the  position  of  the  vagina  by  «  doable  series 
of  blue  pointa*). 

*  H.  Lscue  Dnthiera  ststes,  iu  his  melnoir  on  the  female  genital  sppa- 
TttDt  of  insecta  (Ann.  dea  Sc.  Nat.  1833,  vol.  lii.],  that  in  Neuroptera, 
Orthopters,  and  HemipWra,  three  segmenu  (lomitea)  interveue  betveen 
the  nilea,  which  ii  aaid  to  open  between  the  eighth  and  ninth  abdominal 
i^^enta  and  the  anus,  «aid  to  be  situated  on  the  eleventh  accent.  I 
have  not  been  able  to  confirm  these  itatiments.  In  Uemiptera,  m  accord- 
ance  with  the  ohaerTstioni  of  Fieher  (the  best  monogmpher  of  this  order), 
I  never  find  more  than  eight  doraal  segments.  In  the  Neuroptera  with 
complete  metamorphoais,  there  cannot  be  more  than  nine  aegmenta,  ai  the 
liTVK  have  bnt  nine.  In  Orthoptera,  where  the  anui  and  vulva  open  be- 
tween the  last  dorsal  and  lait  ventral  arcus,  forming  an  involucrum  (the 
ninth  doraal  and  the  seventh  ventral  where  that  number  it  greatest),  I  aee 
nowhere  even  the  possibility  of  counting  eleven  s^ments,  except  iu 
Acridia  (Paehytybu),  if  there  the  ninth  dorsal  s^ment  be  counted  aa 
double  and  the  Nomina  mpraanalis  as  a  segment,  while  the  tranBvetw 
•eptnm  (PI.  VI.  Ag.  iv.  i)  ia  considered  as  a  veu'tial  half- segment.  As  to  the 
view  of  M,  Lacaze  Duthiers,  that  the  various  female  genitid  orvans,  such  aa 
sling,  borer,  ovipositor,  &c.  (the  anaJogous  composition  of  which  in  Hjnnen- 
Optera  had  already  been  proved  by  Prof.Westwood),  are  the  result  of  modi- 
fications of  the  ninth  abdominal  segment,  I  doubt  much  whether  observa- 
tions on  the  change!  of  that  segment  during  the  pupa  state  will  eonfim  thia 
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In  the  male  of  Forficula  gigantea,  and  allied  species,  there  are 
alao  nine  doreal  segments  (PL  VI.  fig,  v.  1-9),  a  lamina  supra- 
analia  [c),  which  attains  here  a  great  size,  a  pair  of  forceps  ana- 
logous to  the  style  {d),  and  eight  ventral  segments ;  while  in  the 
female  there  are  bat  seven  dorsal  and  six  ventral  segments  con- 
spicuoua  externally.  The  lamina  suprtumalia  has  in  this  case 
been  conntcd  by  Prof.  Westwood,  in  a  paper  on  the  external 
anatomy  of  *br^CTi/fl  (Trans.  Ent.  Soc.  i.  p.  157,  pi.  16.  fig.  6), 
as  the  ninth  dorsal  segment  of  the  male,  because  he  erroneously 
considered  the  first  abdominal  segment  (fig.  v.  1  &:  fig.  vi.  1)  as 
a  part  of  the  mctathorax  (u),  believing  that  it  might  thus  be 
proved  that  in  Forficula  at  least  the  metathorax  is  provided  with 
a  pair  of  spiracles  (which  is,  however,  nowhere  the  case).  There 
can  be  no  doubt  as  to  the  nature  of  the  part  in  the  apterous  genus 
Chelidura  corresponding  to  this  in  the  Forficula.  It  fills  there 
the  posterior  sinus  of  the  metathorax,  being  quite  separated  from 
the  latter,  and  covered  at  its  sides  by  the  produced  angles  of  it, 
beneath  which  the  stigmata  of  the  first  segment  are  concealed. 

Id  all  these  msects,  as  in  all  those  undergoing  a  complete 
metamorphosis,  the  number  of  ventral  half-seguicDts  is  less  than 
that  of  the  dorsal  ones,  being  eight  in  the  male  and  seven  in 
the  female  of  both  Locmta  and  Paehytylus,  and  being  also  eight 
in  the  male  of  Forfiada* ;  and  it  is,  as  in  the  holometabolous 
insects,  the  first  dorsal  arcus  which  has  no  corresponding  ventral 
arcus. 

There  remains,  however,  one  group  of  insects  in  which,  ac- 
cording to  the  general  opinion,  ten  segments  of  the  abdomen, 
both  the  dorsal  and  ventral  half-segments,  arc  fully  developed, 

view,  which,  however,  could  only  be  proved  in  thst  way.  Obaervttiont 
on  th«  puiiK  of  Coleoptera  led  Eriohson  to  the  coneluiion  thst  the  horny 
parts  of  the  oenital  orguis  are  not  modifications  of  the  lut  sefcmenti,  but 
are  developed  independently  of  them  (Erichson,  Archiv,  1848,  ii.  p.  62). 
In  trying  to  prove  his  thesis  by  the  composition  of  those  orgnns  in  perfect 
inKcts,  M.  Lacaze  Duthier*  starts  from  a  theoretical  axiom,  that  each  seg- 
ment of  insects  is  uonnally  composed  of  uk  parts — three  tergal  ones  (one 
tcrgum  and  two  cpimera)  and  three  itemal  onea  (one  Btemutn  and  two 
epi sterna),— and  that  it  bears  a  pair  of  tergal  and  sternal  appendages,  called 
by  him  "  tergorhabdites  "  and  "  Rtentorhabdites."  He  then  refers  the  parts 
composing  the  genital  organs  to  the  tcrgum  or  epimera,  or  sternum  or 
epistema,  or  tci^rhnbditcs  or  stemorhabcDtes  of  the  ninth  abdominal  seg- 
ment. It  is,  however,  only  in  the  vring-bearing  s^menta  that  sis  parts 
can  be  really  distinguished,  and  that  tergal  appendages  exist ;  and  here  the 
epimera  are  sternal,  and  not  tergal  parts,  like  the  piecei  designated  by 
M.  Lscaie  Diithiers  the  epimera  of  the  ninth  segment. 

•  By  a  mistake  which  I  cannot  explain,  Prof,  westwood,  in  hit  paper  on 
Foffievia  {I.  e.  pi,  16.  fig.  6),  figures  the  metasternum  (PI.  VI.  fig.  v.  m),  to 
which  the  posterior  leg*  are  attached,  as  the  first  ventnl  aegmeiit  of  the 
abdomen,  and  thus  euumeratn  him  ventral  segments. 
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and  in  which  the  tenth  bears  the  anal  appendages — namely,  the 
LibeUula.  In  these  insects  what  is  geuerally  counted  as  the  first 
abdomiual  segment  is,  however,  a  posterior  part  of  the  meta- 
thorax — separated,  it  is  true,  by  a  deep  incision  and  a  sorter 
membrane  capable  of  some  extension*,  but  not  by  a  complete 
articulation,  from  the  anterior  portion  of  it.  There  arc  two 
reasons  which  seem  to  settle  this  point  beyond  doubt.  In  the 
first  place,  this  apparent  segment  is  destitute  of  spiracles,  the 
first  of  the  seven  conspicuous  pairs  of  spiracles  lying  in  the  con- 
nective membrane  of  toe  dorsal  and  ventral  areas  of  the  apparently 
second  segmentf-  A  first  abdominal  segment  destitute  of  spira- 
cles is  without  any  analogy  in  the  Insecta,  while,  on  the  con- 
trary, it  is  a  characteristic  feature  of  the  metathomx  that  it  never 
has  spiracles.  A  second  argument  in  favour  of  this  opinion  is, 
that  the  apparently  first  segment  is  developed,  during  the  meta- 
morphosis oiLibeliula,  in  proportion  to  the  growth  of  the  wings. 
In  the  young  larva  we  count  only  nine  abdominal  segments,  of 
which  the  ninth  bears  the  anal  plates;  in  a  larva  of  moderate 
size  which  has  already  ondergone  some  moultings,  and  where 
the  future  wings  appear  on  the  back  of  the  thoracic  segments, 
that  part  begins  to  show  itself;  even  in  the  pseudopupa,  previous 
to  its  last  transformation,  it  is  still  but  little  developed ;  and  it 
is  only  in  the  perfect  insect  that  it  completely  assumes  the  shape 
of  an  abdominal  segment.  The  metachorax  there  attains  an 
unusual  development,  but  a  development  quite  in  proportion  to 
the  posterior  wings,  which  are,  in  the  Libellula,  of  even  a  larger 
size  than  the  anterior  ones,  and  which  are  moved  durin  g  flight  by  a 
system  of  proper  muscles ;  while  in  other  orders,  as,  for  instance, 
in  Hymenoptera,  they  are  moved  by  the  sumc  system  of  muscles 
as  the  anterior  ones,  being  connected  to  them,  during  flight,  by 
the  hooks  of  their  anterior  margin. 

According  to  this  view,  the  penis  of  the  Libelltila  is  situated, 
not  on  the  second,  as  usually  stated,  but  on  the  first  ventral 
segment ;  and  the  outlets  of  the  generative  organs  arc,  in  both 
sexes,  on  the  eighth,  and  not  on  the  ninth,  ventral  segment — 
those  of  the  male  in  the  middle,  those  of  the  female  at  the  base 
of  it.  In  this  group  the  posterior  part  of  the  eighth  and  the 
whole  ninth  ventral  segment  intervene  between  the  vulva  and 
the  anus,  the  latter  occupying,  as  usual,  the  end  of  the  ninth 
segment,  which  bears  the  anal  appendages ;  and  in  this  group, 
also,  the  nine  ventral  half-segments  are  all  developed. 

Having  thus  ascertained  that  in  insects  the  abdomen  is  as 

*  A  umilar  soft  membrsue  exists  between  the  ulterior  and  jpoaterior 
portions  of  the  mesothorax  (Hutellum  tnd  postscutellum)  in  the  HyiueDU- 
pterous  genu*  Eapttmus. 

t  Hagen,  Stett.  Gntom.  Zeit.  1S63,  p.  319. 
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well  defined  as  ia  the  thorai  by  the  number  of  aegmenU  which 
eompoec  it,  we  may  certainly  take  the  three  divisioDB  of  the  body, 
a>  they  are  constituted  in  inaectg,  aa  the  standard  to  which  the 
■egments  of  the  higher  CniBtacea  are  to  be  referred,  if  we  desire 
to  settle  what  are  their  cephalic,  thoracic,  and  abdominal  seg- 
ments. We  will  not  state,  then,  that  the  thorax  of  Arthropoda 
is  normally  composed  of  seven  segments.  In  Isopoda  and  Am- 
phipoda,  where  the  part  usually  called  the  thorax  ia  divided  into 
seven  leg-bearing  segments,  the  segment  corresponding  to  the 
prothorax  of  insects  has  completely  disappeared,  its  legs  being 
added  to  the  head  in  the  shape  of  a  lower  lip  with  palpi ;  the 
first  and  second  of  the  seven  leg-bearing  segments  are  analogous 
to  the  meso-  and  metathorax,  and  the  five  others,  aa  well  as  the 
segments  of  the  so-called  abdomen,  to  abdominal  segments, — 
the  abdomen  being  here,  aa  in  all  higher  Crustacea,  composed 
of  «  greater  nnmher  of  segmenta  than  in  insects,  and  divided 
into  an  anterior  (pectoral)  and  posterior  (candal)  portion*.  To 
the  five  segments  constituting  the  pectoral  part  of  the  abdomen 
in  Isopoda  the  five  leg-bearing  segmenta  of  Decapoda  are  ana- 
logous, whose  thoracic  segments  are  all  united  to  the  head  (their 
legs  constituting  the  three  pair  of  accessory  masticatory  organs) 
and  whose  pectoral  portion  also  enters  into  the  part  usually 
called  the  cepbalothoraxf. 

EXPLANATION  OF  PLATE  VI. 
¥{g.  I.  Loetata  viridmma,  3 ,  Men  sidemy*. 
F^.  II.  The  laine,  $  ;  apes  of  afadomen. 
Fy.  III.  A.  Paehflyhu  migratoriut,  S ,  seen  from  beneath. 
Fig.  III.  B.  Tenmnal  (egmenti  of  the  ma\e  ot  Pachytylu*  viigraioriiu,  Mttn 

aidena;t. 
Fig.  IV.  A.  Paehglyliu  vtigratori«t,  ¥ ;  lut  abdominal  sq^«nt*,  seen  lide- 

wsys. 
fVjT.  IV.  B.  The  uune,  seen  from  beneath. 
Fig.  V.  Foijicula  gigantta,  S ;  abdomen  leen  sideways. 
Fig.  VI.  Forfictda  gigtmtea ;  metathorax  (h)  and  first  two  abdominal  teg- 


XX. — Note  on  the  Colouring  Mailer  of  the  Red  Sea. 
By  H.  J.  Cakteb,  ?.R.S.  &c. 

To  those  who  have  sought  for  all  that  has  been  published  on 
the  colouring  matter  of  the  Red  Sea,  it  will  be  well  known  that 
the  excellent  memoirs  on  this  subject  by  M.  C.  Montagne  ia 
1844,  and  M.C.Dareste  in  1856  (both  in  the  'Ann.  des  Sc. 
Nat.,'  the  former  in  s^r.  8  (Bot.)  t,  iu  p.  831,  and  the  latter  io 


ihien,  pp.  14-16. 
t  Brandt,  Medic.  Zoblog.  ii.  p.  68 1  ErichioD,  l  c.  p.  19, 
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a6r.  4  (Zool.)  t.  iii.  p.  179),  are  tbe  most  elaborate.  But  to 
Ehrenberg  it  due  the  merit  of  hAving;  first  described  (in  1826) 
the  Qsture  of  tbe  organism  from  which  this  colouring  matter  ia 
derived.  He  found  it  in  tbe  Bay  of  Tor  itself,  pronounced  it  to 
be  an  Oicillatoria,  and  called  it  TVichodeanium  erythravm,  which 
Montagne  has  advisedly  cbanged  to  T.  Ehrenbarffii. 

No  one  wbo  has  read  Montagne's  memoir,  and  seen  bU 
illustration  together  with  the  organism  itself,  can  doubt  that  the 
chief  source  of  the  red  colour  of  the  Red  Sea  ia  owing  to  the 
presence  of  tbts  little  Oacillatoria.  Nor  can  any  one  doubt,  who 
who  has  read  M.  Dareste's  memoir,  that  this  is  not  the  only 
organism  which  colours  the  sea  red  in  different  parts  of  the 
world. 

It  was  to  confirm  tbe  observationa  of  the  latter,  an  well  as  to 
record  the  fact  itself,  that  I  wrote  the  paper  in  these  'AoDala' 
for  1858  (vol.  i.  p.  258),  entitled  "  On  the  Red  Colouring  Matter 
of  the  Sea  on  the  Shores  of  the  Island  of  Bombay,"  wherein  it 
ia  shown  that  this  colour  depends  on  the  presence  of  a  Peridi' 
nium  (P.  sanffumetan.  Cart.)  in  innumerable  quantities,  in  which 
the  chlorophyll  at  first  is  green,  then  beoomes  yellow,  and  lastly 
red,  when  the  latter,  mixing  with  the  oil-globules  generated 
paripoMtu  in  the  cell,  gives  rise  together  to  greater  opacity,  and 
thus  reflecting  more  strongly,  makes  the  presence  of  the  Peri* 
£nia  more  evident,  and  causes  the  sea  in  wbicb  they  are  contained 
rapidly  and  almost  suddenly  to  become  of  a  vermilion  or  minium- 
red  colour ;  after  which,  tbe  Peridinium  falls  to  the  bottom  and 
thus  disappears,  aa  if  this  were  the  termination  of  a  cycle  in  ita 
existence. 

It  was  not,  however  (although  I  had  formerly  spent  many 
months  on  tbe  coasts  of  Arabia),  until  returning  to  England  ia 
Jane  1862,  on  board  the  Peninsular  and  Oriental  Company'i 
steamer  '  Malta,'  that  I  had  an  opportunity  of  seeing  the  colour 
of  the  Red  Sea  which  is  produced  by  IVichodesmmtn  EhrenbergH 
— a  circumstance  to  whicb  I  should  not  have  alluded,  had  not 
Montague  appended  to  bis  memoir  certain  queries  which,  in 

?art,  I  can  answer,  at  the  same  time  that,  with  much  diffidence^ 
offer  a  few  remarks  on  Montague's  generic  characters  <i 
thia  organism,  whicb  are  repeated  by  Kiitsing  in  his  '  Species 
Algamm.' 

Commencing,  then,  with  a  abort  account  of  my  own  experience 
of  Trichodetmium  Ekrenbergii  in  the  Red  Sea,  I  would  observe 
that,  on  the  31st  of  May  1862,  when  approaching  Aden,  we 
passed  through  large  areas  of  a  yellowiah-brown  oily-loolunf 
acum  on  tbe  surface  of  the  aea,  and  that  on  the  2nd  of  Jon^ 
when  off  the  Arabian  side  of  tbe  first  islands  sighted  in  tli* 
lower  part  of  the  Bed  Sea  after  leaving  Aden,  it  again  appeared^ 
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and  we  frequently  passed  through  large  areas  of  it,  Bometimes 
continuously  for  many  miles,  until  we  arrived  off  Jnbal,  or  the 
last  island  in  the  upper  part  of  the  Red  Sea,  when,  from  a  calm, 
we  steamed  into  a  strong  northerly  breeze  accompanied  by  heavy 
sea,  and  saw  no  more  of  it.  Once  only  I  saw  a  portion  of  bril- 
liant red  and  one  of  intense  green  tt^tber,  in  die  midst  of  the 
yellow. 

The  odour  which  came  from  this  scum  was  like  that  of  putrid 
chlorophyll,  well  known  to  those  who  have  had  much  to  do  with 
the  filamentous  Algs,  both  marine  and  freshwater,  but  more 
familiarly,  to  those  who  have  not  had  this  experience,  by  that 
which  comes  from  water  in  which  green  vegetables  have  been 
boiled, — and  hence  very  disagreeable. 

I  drew  up  some  of  this  scum  in  a  bottle,  and  found  it  to  be 
composed  of  little  short-cut  bundles  of  filaments  like  Oscillatoria; 
for  I  had  only  a  Coddington  lens  with  me  for  their  obaervation; 
and  on  showing  them  to  Mr.  Latimer  Clark,  the  well-known 
Superintendent  for  laying  down  the  telegraph -cable  through 
the  Red  Sea,  &c.,  to  Kurrachee,  who  was  on  board,  Mr.  Clark 
stated  that  he  had  observed  the  same  phenomenon  in  the  Sea 
of  Oman,  where  he  had  examined  the  filaments  of  the  littJR 
bundles  with  a  microscope,  and  had  found  them  to  be  "beaded," 
to  use  his  expression,  "  with  rounded  extremities." 

On  arriving  in  England,  I  had  no  time  for  examining  micro- 
scopically the  apecimeos  which  I  had  obtained,  and  which  had 
been  preserved  in  an  equal  quantity  of  alcohol  added  to  the  sea- 
water  in  which  they  had  been  taken,  till  January  (1863),  when 
I  found  the  little  bundles,  which  were  still  just  visible  to  the 
unassisted  eye,  and  hke  so  much  fine  "  sawdust"  (to  which  they 
have  been  aptly  and  commonly  compared  by  previous  observers 
who  have  seen  them  without  knowing  what  they  really  were), 
varying  in  point  of  measurement,  although,  on  the  average,  per- 
haps about  j^  inch  long  by  tujj  broad,  containing  about  twenty- 
five  to  sixty  filaments,  each  of  which  is  about  ^q  inch  long  by 
g^gg  broad,  their  cells,  which  of  course  arc  so  many  disks, 
being  sometimes  thinner,  sometimes  thicker,  than  the  breadth  of 
the  filament,  with  rouuded  cells  terminately  at  the  extremities 
where  entire,  but  square  when  the  latter  have  been  broken  off 
from  the  filament.  The  bundles  hore  no  evidence  of  an  invest- 
ing sheath,  but  of  the  filaments  being  held  together  hy  mucus 
secreted  from  them  generally. 

Further  into  this  description  I  need  not  enter,  except  to  state 
that  the  cell  was  a  true  Oscillatorial  one,  chai'ged  with  a  few 
granules  suspended  in  its  protoplasm,  and  that  I  saw  nothing 
like  sporidification. 
,    The  colour  of  the  bundles  to  the  unassisted  eye  was  still  faint 
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yelloffisli ;  bat  the  filaments,  ander  the  microscDpe,  were  faintly 
green. 

Of  the  questions  proposed  b]r  Montagne  (op.  cit.  p.  355),  the 
second  calls  for  more  information  on  the  size  of  tne  bundles. 
This  has  been  supplied  above,  so  far  as  my  observation  extends. 

The  third  question  calls  for  information  respecting  the  pre- 
sence of  THchodesmium  in  the  Sea  of  Oman,  &c.,  as  bearing  upon 
the  origin  of  the  name  "Erythnean  Sea,"  applied  by  Herodotus 
to  all  the  seas  washing  the  shores  of  Arabia. 

I  have  already  stated  that  I  saw  the  scum  in  the  Gulf  of  Aden, 
also  that  Mr.  Latimer  Clark  had  seen  it  in  the  Sea  of  Oman ; 
and  the  following  extract  from  the  late  Dr.  Buist's  observa- 
tions on  the  "  Luminous  and  Coloured  Appearances  in  the  Sea  " 
{Proceedings  of  the  Bombay  Geographical  Society  for  1855, 

S130)  will  show  that  it  exists  in  the  upper  part  of  the  Indian 
cean.  The  account  from  which  this  is  taken  was  commnni- 
CBted  to  Dr.  Buist  by  Dr.  Haines,  as  witnessed  on  board  the 
'  Maria  Soames,'  in  lat,  21^^  N.  and  long.  42°  E.,  and  it  stands 
thus : — 

"In  May  1840,  when  one-third  acrosa  from  Aden  to  Bombay, 
the  aspect  of  the  sea  suddenly  changed  upon  us,  and  at  once 
seemed  as  if  oil  had  been  pound  upon  its  surface.  It  was  still 
as  a  mill-pond,  and  of  a  brownish,  soapy  hue.  Tbc  water,  on 
being  examined,  was  full  of  little  fibrils,  like  horsehair  cut 
across,  tn  lengths  of  the  tenth  of  an  inch  or  so.  A  wine-glass 
full  of  it  contained  hundreds  of  them. . . .  We  sailed  through 
them  for  about  five  hours;  so  that  they  probably  extended  over 
8  surface  of  500  miles." 

The  occurrence,  then,  of  TVichodesmum  Ehrenberffii  in  the 
Red  Sea,  the  Gulf  of  Aden,  the  Indian  Ocean,  and  the  Sea  of 
Oman  is  so  far  substantiated;  and  as  the  yellow  colour  in  all 
instances  probably  passes  into  red,  we  have  apparently  the  ex- 
planation of  the  whole  of  these  seas  having  been  called  by  the 
Greeks  "  Erythneao,"  I  have  not,  however,  heard  whether  it 
has  been  seen  in  the  Persian  Gulf. 

Further,  we  learn  from  M.  Dareste's  memoir  {op.  oil.  p.  SOS) 
that  Joao  de  Castro,  in  July  1841,  when  off  Cape  Fartak,  which 
is  about  the  middle  of  the  south-east  coast  of  Arabia,  found  the 
sea  so  red  that  it  appeared  as  if  it  had  been  coloured  with  bul- 
locks' blood. 

In  my  own  experience  of  the  Sea  of  Oman  and  the  whole 
shore-sea  of  the  south-east  coast  of  Arabia  from  Muscat  to  Adeu, 
where,  under  its  survey,  I  passed  all  the  months  of  the  years 
1844-45  and  of  1845-46,  with  the  exception  of  those  of  the 
stormy  monsoon,  viz.  June,  July,  August,  and  September,  the 
presence  of  the  scum  above  described  never,  to  my  knowledge, 

Aim.  if  Ma^.  N.  Hist.  Ser.  3.  Vol.  xL  13 
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wu  onc«  obseiTcd.    I  am  therefore  inclined  to  infer  thit  it  is 

chiefly  confined  to  the  ae»  aome  distance  off  shore.  Yet  Ehren- 
bcrg,  in  1823,  saw  the  Bay  of  Tw  eoTered  with  it,  even  np  to 
the  sands. 

Lastly,  I  would  advert,  hot,  u  before  itated,  with  much  diffi« 
dence,  to  that  part  of  the  generic  characters  of  TKcAodemnoM 
Ehret^ergii  in  which  we  find  the  expreetion  "prime  nibn>-*a«- 
guinea,  ttmdent  viridet,"  first  used  aj  Montagne  (/.  c  p.  34fi), 
and  then  repeated  by  Kiitzmg  in  his  '  Speciea  Algarum,'  Wauae 
the  facts  connected  with  the  acconats  given  of  those  who  have 
seen  the  scam  formed  by  TVichodetmmm,  together  with  my  own 
ezperience  of  Algs  generally,  lead  me  to  the  opposite  conda- 
sion,  via.  that  lyichodetmium  it  at  first  green,  and  subaequently 
becomes  red. 

It  ia  true  that  its  chief  colour  in  the  Bay  of  Tor,  when  aeea 
by  Ehrenberg',  was  red ;  it  waa  red,  bice  "red  sawdust,"  whea 
seen  by  M,  £.  Supont  in  the  Bed  Sea  (tm.  Montune,  I.  c] : 
but,  on  the  other  hand,  what  I  saw  in  the  Gulf  of  Aden  and  m 
the  Bed  Sea,  together  with  what  Mr.  Latimer  Clark  saw  in  tht 
Sea  of  Oman,  and  Dr.  Haines,  as  above  stated,  in  the  Lidiaa 
Ocean,  was  nearly  all  of  a  yellow  oily  colour;  and  this  is  the 
appearance  that  I  have  heard  generally  assigned  to  it  by  thoae 
who  have  been  in  the  habit  of  traversing  the  seas  mentioned. 

Next  to  the  vellow  colour,  red  is  the  most  prevalent,  and 
green  least  of  all.  Some  of  that  seen  by  Ehrenberg  was  in- 
tensely green ;  this  was  the  case  also  wiui  the  green  portioB 
that  I  saw  with  the  red  above  noticed;  while  Ehrenbei^  saw 
other  portions  of  a  less  green  colour.  So  much  for  what  baa 
been  stated  respecting  the  colours  under  which  TVichodetmittm 
has  appeared. 

We  come  now  to  the  usual  course  presented  by  other  Al^ 
in  arriving  at  a  red  colour.  If  we  take  the  Pertditmim  which 
colours  the  sea  red  on  the  shores  of  the  island  of  Bombay,  we 
shall  find,  as  above  stated,  that  it  is  at  first  green,  then  yellowish, 
and  lastly  red.  In  the  green  stage,  the  contents  of  the  cell  are 
BO  thin  and  watery  that  they  easily  allow  the  light  to  traverse 
them,  and  thus  the  Peridmium  passes  unobserved;  but  as  they 
become  inspissated,  oil-globules  generated,  and  the  chlort^yll 
changed  fint  to  yellow  and  lastly  to  red,  these  contents  become 
more  opake;  and  thna  the  Periiwutun,  by  reflecting  much  more 
li^t  than  it  did  at  first,  comes  rapidly  into  notice,  and  by  its 
numbers  gives  a  general  red  colour  to  that  part  of  the  sea  is 
which  it  may  be  present.  The  same  is  frequently,  indeed  com- 
monly, the  course  with  Evf/leaa  in  freshwater  ponds.  The  little 
Protococcus  which  colonrs  the  salt  red  in  the  salt-pans  of  the 
Island  of  Bombay,  is  green  in  the  active  period  of  its  existence^ 
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bat  becomes  red,  uid  uttles  down  into  tbe  "  ttUl  form  "  of  tba 
Mune  colour ;  wlule  tbe  common  green  Protoeoccut  of  the  freth- 
vater  tanks  loses  its  red  spot  in  tbe  still  form,  and  gains  it  again 
in  the  active  or  reproducing  period  of  its  ezisteace.  So  red 
Eugletia  often  become  green ;  but  tbe  osnal  oonrse  appears  to  be 
for  tbe  green  to  appear  first. 

The  red  colour  also  appears  to  herald  tbe  termination  of 
some  period  in  the  existence  of  tbe  species.  Thus  the  Peri^ 
dinium  above  mentioned,  after  becomme  red,  loses  its  cilia, 
aflsumes  the  still  form,  and  sinks  to  tbe  bottom.  Tbe  same  is 
the  case  with  the  Protocoecut  of  tbe  aalt-p&ns  of  Bombajr;  but 
instead  of  adhering  to  the  salt,  it  seeks  out  and  settles  upon  the 
ciystala  of  carbonate  of  lime  tbat  are  among  those  of  the  salt. 
The  chlorophyll  changes  from  green  to  red  sJao  in  some  of  tbe 
resting  spores  of  tbe  confervoid  Algn,  as  in  SpAaroplea*  and  in 
Protoeoeatt  phtmaiii,  where  also  in  both  it  becomes  green  again 
on  germination,  which  led  Cobu  to  state  that  the  green  colour 
is  connected  with  "  vegetation  "  or  the  early  part  of  the  existence 
of  tbe  individual,  and  the  red  with  "  fructification  "  or  the  ter- 
ntinationt*  So  that,  altogether,  tbe  passage  of  the  colour  from 
green  to  red  in  the  filament  seems  to  be  more  likely  than  tbe 
opposite. 

Thus,  as  the  evidence  regardingThcAoffeffntum  in  tbe  seas  above 
mentioned  is  more,  if  anything,  in  favour  of  its  yellow  than  ita 
red  colour,  and  that  it  is  uso  sometimes  green,  while,  in  the  com- 
mon course,  where  Algte  preient  red  and  green  colonra  in  thor 
respective  cycles  of  existence  the  latter  appears  first,  and  tbe 
Ptridmium  above  mentioned  passes  from  green  to  yellow  and 
then  to  red,  &c.,  it  seems  not  unreasonable  to  infer  tbat  TWcAo- 
desmium  Ehrenbergii  does  the  same,  and  that,  therefore,  so 
much  of  Montagnrs  generic  characters  of  Trichodettnium  Ehren^ 
bergii  as  relate  to  ita  colour  (viz.  that  it  is  "at  first  red  and  at 
lensftb  green  "}  should  be  reversed. 

u  it  were  desirable  to  adduce  evidence  of  the  funt  green 
colour  which  Trichodttmium  probably  presents  in  the  first  stage 
of  its  existence,  from  the  observation,  too,  of  probably  tbe  same 
organism  in  otiier  parts  of  the  world,  one  might  cite  those  of 
Feron,  who  likens  it  to  "  poussiere  gris^tre,"  and  of  Darwin, 
who  compares  it  to  "cut  bay,"  &c. (op. ci/.};  bnt  it  seems  better 
for  this  argument  not  to  go  beyond  the  seas  washing  the  shorea 
of  Arabia. 

To  what  the  "intense  green,"  under  which  this  organism 

sometimes  presents  itself  in  the  Red  Sea,  owes  its,pn>duction  I 

sm  ignorant,  unless  it  be  indicative  of  sporidification,  which, 

■  Cohn.  Ann.  del  8c.  Nat.  4*  tit.  t.  v.  p.  187. 
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from  wbat  I  think  that  I  have  seen  in  OscUlaioria  prmcept, 
aeemB  to  take  place  in  this  family,  not  from  the  conju^tioa  of 
its  cells,  bat  firom  the  division  of  their  contents  into  loospores. 
Much  therefore  remains  to  complete  the  history  of  this  little 
plant ;  wad  this,  unfortunately,  can  only  be  obtained  by  watching 
it  long  and  narrowly  in  its  proper  habitat. 


XXI.-— On  the  CoTUractile  T^ttue  of  Plants. 
By  Prof.  Ferdinand  Cohn*. 
Prop.  Gohh  commences  his  interesting  essay  by  remarking  that, 
though  modem  discovery  has  rendered  the  boundary-line  obscure 
between  the  animal  and  the  vegetable  kingdoms,  with  respect 
to  the  lowest  organisms  in  each,  yet  the  differential  characters 
between  the  higher  forme  of  each  subkingdom  remain  sufficiently 
well  marked.  Nevertheless  the  phenomena  of  irritability  and 
of  movement  in  parts  of  many  higher  plants  bear  a  general  re- 
Hemblance  to  those  presented  by  the  tissues  of  the  higher  classes 
of  animals,  though  their  active  cause  has  beeu  attributed  to 
mechanical  forces  in  connexion  with  structural  peculiarities. 
Cohn  addresses  himself  to  the  question  whether  these  mechanical 
hypotheses  are  sufficient  and  satisfactory,  or  whether  the  move- 
menta  and  irritability  of  plants  are  not  referable  to  stnictures 
homologous  with  those  concerned  in  their  production  and  mani- 
festation in  animals. 

To  solve  this  interesting  question,  Cohn  appeals  to  observa- 
tions made  by  himself  and  by  a  talented  pupil,  M.  Krabsch,  who 
was  induced  by  the  Professor  to  repeat,  in  the  first  instance,  the 
old  experiments  of  Treviranns  and  Morren  on  the  irritability  of 
the  filaments  of  Ceniaurea,  as  a  prelude  to  new  researches. 
Kohlreuter  established  the  fact  of  the  irritability  of  the  stamens 
of  Scolymia  hispanicua,  Setratida  arvensig,  Cynara  acolt/mut, 
and  C.  cardunculus,  Onopordttm  arabicum,  Ceniaurea  moackata, 
C.  nigra,  C.  spinosa,  and  C.  ragusina,  Cineraria,  Scabiosa  fflasli- 
folia,  S.  benedicta,  S.  eriopbora,  and  S.  aalmantica,  Buphthatmium 
maritimum,  Cicborium  intybus,  and  C.  endivia,  and  Hieracium 
aahaadwn.  Sawerby  noticed  the  contractility  of  the  anthers  in 
CerUawea  Isnarii,  and  L.  C.  Trevtranus  made  a  particular  study 
of  the  movements  of  the  filaments  of  Ceniaurea  pulchella,  whilst 
Morren  did  the  same  for  those  of  tlie  Ceniaurea  rulbenica. 
Krabsch  especially  studied  the  movements  of  the  anthers  of 
Centaurea  macrocephala. 

*  TransUteil,  in  abstract,  from  the  'Ablianillungen  iter  Schleusclien 
Gesellsclmrt  fur  TSterlandische  Cultur,'  Heft  i.  1B61,  by  3.  T.  Arlidjie,  H.B. 
&A.B.(LoDd.). 
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To  witness  the  phenomena  of  motion  and  irritability  in  the 
stamens,  it  is  only  necessary  to  isolate  a  floret,  as  of  Centaurea, 
and  to  cut  away  one-half  of  the  corolla  in  such  a  manner  as  to 
expose  the'stamens,  from  their  point  of  attachment,  their  whole 
length.  After  a  period  of  rest  of  a  few  minutes,  the  filaments, 
which  have  hitherto  been  straight  and  in  close  apposition  with 
the  central  style,  are  seen  to  curve  themselves  outwards,  leaving, 
however,  their  terminal  anthers  still  closely  applied  to  the  upper 
port  of  the  style.  This  bending  proceeds  until  it  reaches  its 
maximum,  when  each  filament  stands  out  in  a  half-circle  from 
the  style.  On  now  touching  a  filament  with  a  needle,  they  aU, 
BO  to  speak,  collapse  and  resume  their  vertical  direction  and 
dose  apposition  with  the  style.  Bearing  in  mind  the  fact  that 
the  filaments  are  fixed  at  their  two  extremities  (at  the  upper  by 
the  anthers,  which  are  immoveable,  and  at  the  lower  by  their 
insertion  into  the  receptacle  of  the  floret),  it  becomes  evident 
that,  to  produce  the  remarkable  curvature  they  exhibit,  they 
must  undergo  considerable  elongation.  Indeed,  the  degree  of 
curvature  does  not  represent  the  whole  amount  of  elongation ; 
for  the  filaments  necessarily  affect  the  length  of  the  anthers  by 
the  tension  exercised  upn  them.  The  extent  to  which  they  pull 
upon  the  anthers  may  be  demonstrated  by  cutting  across  one  or 
more  of  them,  when  the  lower  half  becomes  drawn  apart  from 
the  upper,  and  thrust  upwards  above  the  line  of  section.  The 
maximum  of  this  movement  of  the  cut  filament  is  stated  to  be 
half  a  millimetre. 

The  movements  of  the  filaments  in  two  species  of  Centaurta 
(vii,  C,  macrocephala  and  C.  americana)  were  carefully  measured 
by  means  of  the  micrometer,  due  regard  being  given  to  the  tem- 
perature, time  of  day,  and  other  conditions  likely  to  influence 
the  phenomenon.  These  measurements  are  given  m  detail;  hut 
it  is  nnnecesaary  to  copy  them  here,  and  we  shall  content  our- 
selves  by  stating  the  general  results  of  Gohn'a  inquiries. 

1.  The  touching  of  a  filament  of  Centaurea  is  at  once  followed 
by  shortening,  which,  in  its  extent,  bears  a  direct  relation  to  the 
intensity  of  the  irritation  produced. 

2.  The  irritated  filament  undergoes  shortening  in  its  entire 
length.  All  other  parts  of  the  flower  seem  incapable  of  a  similar 
process. 

3.  The  shortening  commences  from  the  moment  of  contact, 
and  proceeds  rapidly  (though  not  so  much  so  as  to  appear  in- 
stantaneous] until  it  attains  its  maximum.  A  sudden  act  of 
irritation,  as  with  a  needle,  induces  the  most  complete  contraction. 

4.  Hence  it  also  follows  that  the  impulse  to  shortening  is 
transmitted  from  the  point  irritated  to  both  ends  of  the  filament, 
or  from  one  end  to  the  other. 
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6.  The  degree  of  shortening  varies  iccording  to  the  age  of 
the  atamena,  the  temperature,  and  other  inflQences  which  eialt 
or  reduce  their  irritability,  as,  for  inatanee,  the  integrity  of  the 
flower,  and  the  condition  of  the  other  filamenta  wh^  irritatWD 
ia  apiJied  to  one  of  their  number. 

6.  The  medium  degree  of  shortening,  in  thirty-one  metsore- 
nenta,  was  rather  above  twelve-thousandths  of  a  Vienneae  lin«^ 
or  about  one-eighth  of  the  length  of  the  filaments.  Thus,  a  fila- 
ment which,  when  extended,  is  13  millimfetres  in  length,  shortena, 
when  touched,  to  10*5  mill.  This  estimate  is  within  the  truth; 
for  the  whole  amount  of  contraction  cannot  he  measured. 

7.  Immediately  after  the  ahortening  has  attained  its  maxi- 
mum,  elongation  commences,  and  proceeds  much  more  rapidW 
at  fint  than  subsequently.  The  curve,  consequently,  ia  macn 
more  abrupt  at  first,  and  of  a  laiger  arc  afterwards.  The  same 
law  obtaina  in  the  case  of  muscle  after  irriution. 

8.  The  interval  between  the  maximum  contraction  and  the 
maximum  extension  varies  in  length  :  the  medium  time  is  about 
ten  minutes;  but  in  some  instances  only  six,  and  in  others  fif- 
teen, minutes  elapse.  The  irritability  depends  greatly  tn  the 
age  of  the  flower :  it  is  greatest  when  the  style  has  not  yet  fully 
extended  itself  beyond  the  yet  closed  anthers  encircling  it ;  and 
it  is  lost  when  the  style  has  reached  its  maximum  length  and 
the  anther-cells  are  (&vergent,  although  the  corolla  do  not  then 
abow  the  least  sign  of  wiUiering.  It  therefore  follows  that  the 
period  at  which  the  stigma  can  be  impregnated  is  subsequent  to 
the  loss  of  irritability  on  the  part  of  the  stamens. 

9.  By  repeated  irritation,  a  maximum  contraction  may  be  ob- 
tained and  Jcept  up  for  some  time.  Whether  the  irritability  (A 
the  organ  ondergoes  diminntion,  and  may  be  eventually  de- 
stroyed by  long  repeated  excitation,  is  not  determined.  The  de- 
cision of  this  question  is  theoretically  of  much  moment ;  for  if 
such  decrease  and  loss  occur,  then  the  phenomenon  of  fatigue, 
as  witnessed  in  muscular  fibre,  ranks  also  as  a  property  of  the 
irritable  substance  of  plants.  To  solve  the  question,  an  appeal 
may  be  made  to  other  plants  exhibiting  irritability,  anch  aa  the 
Berberu,  Mimoga,  Drotera,  and  Dionaai  and  in  ibe  two  last- 
named  examples  experiment  has  positively  shown  that  too  often 
repeated  contact  paralyies  the  irritability  of  their  leaves, 

10.  By  prolonged  irritation  of  the  stamens,  their  subsequent 
extension  is  found  to  decrease  progressively,  both  in  decree  and 
in  the  rapidity  with  which  it  occurs. 

11.  The  capacity  of  shortening  themselves,  even  irreapeetivdy 
of  the  irritation  of  an  external  excitant,  continues  in  the  fila- 
ments for  a  considerable  time,  though  it  gradually  declinea. 

12.  At  first  sight  it  might  be  sapposeid  that  the  shortening 
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of  the  fllameata  independently  of  the  operation  of  external  ex- 
eitants  is  »  conseqaence  of  ue  drying  up  of  their  tiuue ;  bat 
toeh  ia  not  the  case. 

18,  14.  On  the  contrary,  this  shortening  is  a  conseqaence  of 
an  active  process  of  contraction.  That  it  does  not  depend  on 
desiccation  of  the  organs,  Cohn  proved  by  oontrimg  m  some 
experiments  to  keep  them  moist,  and  in  otnefs  to  immerse  the 
whole  Bcxoal  apparatns  in  water.     In  the  former  series  the 

Eower  of  contractility  remained,  whilst  in  the  latter  their  capa- 
ility  of  rapidly  shortening  themselves  on  the  application  of  an 
excitant  was  almost  instantaneously  lost,  though,  after  a  time,  it 
graduaUv  revired, 

16.  rxom  these  experiments  it  was  undeniably  established 
that  the  filaments  have  their  maximum  length  at  the  epoch  of 
their  highest  irritability,  and  that  sabsequently  they  con- 
tiDOonsly  and  gradually  contract,  and  also  that  this  phenome- 
non is  not  dependent  on  the  hygroscopic  conditions  of  the  psrts. 
These  facts  necessarily  imply  that  a  direct  relation  subsists  be- 
twixt the  contractility  of  the  filaments,  the  loss  of  their  irritability, 
and  the  gradual  death  of  their  tissue.  To  demonstrate  this, 
Cohn  snbiected  the  prepared  sexna!  apparatns  of  a  floret  to 
ether,  with  the  view  of  destroying  its  vitality  by  the  vapour, 
when  he  found  that  the  filaments  shortened  themselves  greatly, 
whilst  the  style  remained  unchanged.  To  obviate  the  desiccating 
tfects  of  the  ether-vaponr  on  the  tissue  in  this  experiment,  he 
introduced  water  so  as  to  keep  the  parts  moist. 

16.  Mechanical  contact  ia  not  the  only  excitant  to  active  con- 
traction, hut  electricity  is  so  likewise,  and  acts  powerfnlly  when 
the  current  is  transmitted  through  the  sexusl  apparatus.  More- 
over, when  the  current  is  strong,  the  shortening  ia  not  succeeded, 
aa  after  ordinary  stimulation  of  the  filaments,  bv  elongation ; 
on  the  contrary,  their  irritabihty  is  destroyed,  and  they  remain 
shortened.  Parallel  phenomena  have  be^  noted  by  Schlacht 
and  Ffluger  in  the  leaves  of  Mimosa  pu£ea  when  an  induction- 
cnrrent  traverses  them ;  and  by  Nasse  in  the  stamens  of  Ber- 
beru.  The  effects  of  a  continued  constant  current  Cohn  has  not 
yet  been  able  to  determine. 

17.  From  the  observations  made,  it  is  presumable  that  the 
tasting  and  permanent  shortennig  of  the  filaments,  with  loss  of 
irritability,  is  a  symptom  of  its  extinction,  vhether  produced 
npidly  by  ether-vapour,  by  water,  or  by  strong  electrical  action, 
or  whether  it  happens  spontaneoosly  and  gradually.  The  short- 
ening also  appears  in  all  cases,  under  similar  circumstances,  to 
advance  at  a  constant  minimum  rate,  whatever  may  he  the  cause 
of  the  extinction  of  irritability. 

Hie  proximate  active  agent  in  the  process  of  shortening  is  the 
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elaitidty  of  the  cell-tissue,  or  the  property  to  which  a  Btructure 
ones  its  permanence  of  form  and  its  capability  of  renewing  that 
form  after  disturbance  from  any  cause.  Moreover,  the  elastic 
powers  of  the  stamens  diSer,  as  in  muscle,  under  different  cir- 
cumstances. In  the  irritable  stage  the  elasticity  is  great,  but  the 
extensibility  small ;  and  on  the  contrary,  when  the  irritability  is 
lost,  the  elasticity  ia  decreased,  and  the  filaments  can  tiien  be 
readily  extended.  Still  the  elasticity  remains  so  far  as  to  aasert 
its  power  by  shortening  the  filaments  when  the  extending  force 
is  removed ;  and  this  holds  true  even  after  their  vitality  has 
ceased. 

18.  We  may  probably  arrive  at  a  better  apprehension  of  the 
phenomena  detailed  by  endeavouring  to  discover  in  what  tissues 
the  contracting  and  the  extending  forces  of  the  irritable  stamens 
reside.  The  filaments  of  Centaurea  ore  composed  of  very  deli- 
cate cells,  mostly  somewhat  longer  than  broad.  Their  softness 
or  delicacy  is  so  great  that  they  are  easily  crushed  by  the  glass 
cover  in  a  microscopical  examination.  They  are  cellulose  in 
chemical  composition,  and  covered  by  an  epidermis  consisting  of 
still  larger  though  very  delicate  cells,  three  to  four  times  as  long 
ss  broad.  Their  outUne  is  gently  undulating,  and  their  proto- 
plasm is  thick  and  coarsely  granular;  externally  they  give  off 
conical- cylindrical  hairs  from  over  the  septa  between  adjoining 
cells,  so  that  these  hairs  are  themselves  divided  by  the  longitu- 
dinal septa,  being,  as  it  were,  prolonged  into  them.  A  cuticle 
encloses  both  the  epidermic  or  epithelial  cells  and  the  hairs 
growing  from  them.  In  the  interior  of  each  filemeDt  is  a  bun- 
dle of  spiral  vessels  with  prosenchyma-cells  and  air-passages. 

The  question  is,  whether  the  cellular  structure  possesses,  as  a 
whole,  the  extending  and  contractile  power,  or  whether  the  several 
tissues  distinguishable  have  different  and  special  functions. 
Microscopic  examination  can  afford  no.pqsitive  answer  to  this 
question ;  but  the  following  deductions  may  be  made : — 

a.  The  contraction  proceeds  in  the  cell-structure  at  large.  If 
not,  contraction  would  involve  folds  or  wrinkles  at  parts;  and 
such  are  not  discoverable,  b,.  On  the  other  hand,  the  vascular 
bundle  in  the  centre  exhibits  no  activity  in  the  process  of  con- 
traction ;  for  in  a  contracted  filament  the  vessds  are  not  in  a 
state  of  tension,  but  wavy.  c.  The  stretching  of  the  diffa-ent 
parts  varies  in  degree  greatly ;  for  when  a  filament  is  slit  longi- 
tudinally, it  curves  itself  spirally,  and  bo  that  the  cut  surface 
occupies  the  convex  side.  This  shows  that  the  tissues  nearest 
the  epidermis  undergo  greater  shortening.  Morren  has  made 
the  remark  thst  the  centre  of  motile  stamens  possesses  contrac- 
tile power,  and  that  the  superficial  epidei-mis  and  cuticle  consti- 
tute the  elastic  portion ;  but  Cohn  inclines  to  the  opinion  that 
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the  entire  parenchyma  possesBes  the  properties  of  extensibiUty 
and  contractility,  together  with  those  of  contractility  and  elasti- 
city ;  but  he  would  not  deny  that  probably  the  different, layers 
of  cells  partake  of  these  properties  in  various  degrees. 

19.  Another  question  is,  supposing  contractihty  to  reside  in 
the  cells,  whether  the  cell-membranes  or  their  contents  are  the 
active  agents  in  its  manifestation.  Dutrochct's  hypothesis  of 
endosmose  as  the  cause  of  plant- movements  has  given  place  to 
the  hypothesis  of  Ilofmeister;  end  Cohn  is  disposed  to  believe 
that  the  primordial  layer  or  the  proteinc  contents  are  endowed 
with  contractility,  and  that  the  enclosing  cellulose  memhrane 
gives  the  required  elasticity  to  cells. 

20>  It  is,  again,  necessary  to  determine  whether  the  changes 
in  form  of  contractile  cells  are  exclusively  effected  by  the  shorten- 
ing of  the  long  diameter  which  may  be  actually  recognized. 
Cohn  can  give  no  decisive  opinion  on  this  matter,  but  presumes 
that  the  decrease  in  length  must  be  followed  by  an  increase  in 
the  width  of  the  cells.  But,  even  after  the  solution  of  these 
questions,  the  problem  would  remain  unsolved,  On  what  histo- 
li^cal  qualities  and  relations  does  the  circumstance  depend, 
that  cells  should  by  irritation  undergo  a  change  of  form,  and, 
whilst  contracting  m  one  dimension,  expand  in  another  ?  But 
the  same  difficulty  prevails  with  regard  to  animal  contractile 
tissue  on  these  physiological  points. 

21.  On  comparing  together  the  several  observations  adduced, 
two  interpretations  are  possible.  In  the  filament  of  Ceniaurea 
two  properties  exist  in  a  state  of  antagonism — viz.  elasticity,  it 
physical  property  independent  of  vitality,  and  seated  in  the  cell- 
wall,  and  an  expansive  power,  associated  with  hving  action,  and 
probably  referable  to  the  cell-contents  (the  primordial  lamina). 
So  long  as  the  living  filament  retains  its  irritability,  the  property 
of  expansion  predominates,  and  the  filaments  are  consequently 
extended  and  curved,  and  most  so  when  they  are  exempt  from 
irritation,  though  still  in  a  considerable  degree  after  having  been 
temporarily  shortened  in  consequence  of  irritation.  Again,  as 
the  expansive  energy  declines  with  the  vitality  of  the  filaments, 
the  elasticity  comes  more  and  mora  into  play,  and  causes  a  pro- 
gressive shortening  of  those  organs.  Irritation  acts  in  a  certain 
measure  as  a  momentary  and  partial  death,  and  paralyzes  the 
expansive  power;  and  when  the  vitality  of  the  stamens  actually 
vanishes,  elasticity  assumes  the  entire  sway,  and  gives  rise  to 
a  manmum  degree  of  shortening.  Thus,  according  to  this  in- 
terpretation, the  shorteniug  of  the  cells  after  an  external  irrita- 
tion is  peculiarly  a  passive  phenomenon ;  and  the  active  power 
is  displayed  in  their  extension  during  life  in  genetslj  and  par- 
ticularly during  the  period  of  elongation. 
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22.  Another  interpretstion  offers  iUelf  when  the  ahore  ob- 
■errations  ai«  viewed  in  comparison  with  those  made  respecting 
the  contractile  tiuue  in  animals ;  and  although,  in  the  higher 
animals,  contractility  is  found  in  association  with  highly  oi^jan- 
ued  muscolar  fibre  and  nerve-tissue,  yet,  in  the  lowest  animal 
oi^ianisms,  contractilitv  and  irritability  exist  even  without  the 
formation  of  distinct  cells,  as  in  the  sarcode  of  Hydra,  of  Atna&tt, 
ke, ;  ooDsequently  these  properties  as  exhibited  in  plants  become 
more  correctly  coim)arable  with  such  similar  endowments  in  the 
animal  kingdom.  The  comparison  of  vegetable  contractile  tissue 
with  true  muscular  ttmctnre  can,  indeed,  be  only  by  way  of 
analogy,  and  not  of  homology. 

2S.  The  greatest  analogy  obtains  between  tbe  smooth  o^nic 
nnsclea  of  animals  and  &e  contractile  tissue  of  plants.  The 
effect  of  eontraction  on  muscle  is  to  shorten  and  thicken  it : 
this  effect  is  speedy,  but  the  subsequent  elongation  more  gra- 
dual ;  this  latter  likewise  proceeds  in  a  curvilinear  mannrr, 
•imilar  to  what  may  he  seen  in  the  contractile  filament  of  the 
plants.  However,  the  contraction  of  muscular  tissue  exceeds  in 
extent  that  witnessed  in  the  contractile  snbstance  of  the  plant. 

Again,  in  muscle,  contractility  is  opposed  to  elasticity;  for, 
like  the  filament,  muscular  fibre  is  endowed  with  a  small  amount 
of  elasticilr.  Tbe  degree  of  elasticity  of  muscle  is  smaller,  and 
the  extensibility  greater,  in  tbe  contracted  than  in  the  extended 
flondition ;  and,  though  not  demonstrated,  it  appears  probable 
that  tbe  contracted  filaments  are  more  readily  and  largely  ex- 
tensible than  the  outstretched  ones. 

Further  experiments  are  needed  to  decide  whether  the  elastic 
property  of  the  contractile  filaments  in  all  cases  follows  the  same 
laws  as  Weber  has  clearly  proved  to  exist  in  muscles. 

The  most  powerful  excitant  of  muscle  is  electricity,  by  the 
mediam,  however,  of  tbe  nerves.  Its  operation  it  nevertheleu 
similar  in  the  caae  of  the  motile  filaments.  Mechanical  con- 
tact operates  alike  in  the  two  structures,  and  affecta  the  entire 
length  of  the  contractile  organ.  But,  besides  electricity,  there 
are  several  other  stimulants  of  muscular  energy,  such  as  warm 
and  cold  water,  vegetable  poisons,  pnissic  acid,  ether,  and  chlo- 
roform, not  yet  en>erimented  npon  in  the  case  of  the  stamens  of 
Ceniaurea,  but  which,  judging  from  their  action  on  Mimoia 
pudiea,  may  be  presumed  to  react  on  their  irritability  much  as 
th^  do  on  that  of  muscles. 

24.  With  the  focts  now  advanced,  the  differences  subsisting 
between  tbe  motory  phenomena  of  contractile  filaments  and  of 
mnscular  fibre  may  be  examined  and  compared.  Now,  the  ex- 
tended c(Hidition  is  considered  to  represent  the  passive  and 
normal  state  of  muscle,  and  its  contniction  an  active  condition 
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opposed  to  the  nataral  elasticity  of  its  tissue.  On  the  contrary, 
in  the  filaments  of  the  plant,  elasticity  seems  to  act  as  the 
ehorteaing  agent,  and  to  represent  the  passire  condition,  whilst 
eztensioQ  or  elongation  appears  to  be  a  state  of  actinty.  A 
difference  such  as  this  implies  in  the  active  caases  in  operatioD 
in  the  contractile  parti  of  plants  and  animals  is,  however,  not 
probable.  Indeed,  presuming  the  physiology  of  muscular  action, 
U  generally  taught,  to  be  correct,  we  may  still  assume  that  the 
contraction  of  the  filaments,  like  that  in  muscle,  is  a  sequel  to 
the  operation  of  an  active  force — of  contractility — ^which  has 
been  suspended  in  consequence  of  irritation,  and  also  associated, 
as  is  true  of  mnscle  at  the  moment  of  its  activity,  with  a  change 
la  the  elasticity  of  the  tissues. 

25.  Vfe  should  be  in  a  better  position  towards  understanding 
the  true  relations  between  the  contractility  of  plant-  and  of  ani- 
mal tissue  did  we  rightly  comprehend  the  remarkable  contrac- 
tion which  the  withered  filaments  undergo.  So  far  as  concerns 
the  tact  itself,  it  appears  not  to  he  without  analogies  in  the 
animal  kingdom,  among  the  lowest  classes  endowed  with  con- 
tractile  parenchyma.  For  instance,  in  Amoeben  and  Foramini- 
fera,  the  contractile  processes  are  retracted  on  the  application  of 
an  eicitant,  and  also  on  the  approach  of  death,  and  the  whole 
animal  shrinks  into  a  smaller  cotnpasa.  So  it  ia  in  Vorticella 
and  in  Stmtor,  and  also  in  Hydra,  Such  analc^  is  more  ob- 
scure in  the  muscles  of  the  higher  animals ;  yet  Cohn  believes 
that  the  rigidity  after  death  is  a  fact  of  the  same  class. 

26.  It  ia  improbable  that  contractility  as  exhibited  in  the 
stamens  of  Centawea  should  he  an  isolated  phenomenon  in  the 
vegetable  kingdom.  On  the  contrary,  a  very  laiwe  number  of 
facts  are  on  record  raspecting  many  plants,  paraUel  in  kind  to 
those  detailed.  The  peculiar  phenomena  attributed  to  vegetable 
"  irritability"  are  of  this  order :  such  are  the  movements  of  the 
stamens  of  Berberis,  Cactus,  Cittia,  &c.,  of  the  anthers  of  Ges- 
neracete  and  of  the  Stylide%,  of  the  labella  of  some  Orchides^ 
of  the  leaves  of  many  Leguminoe«,  Oialidacen,  Droseracee,  &c., 
of  the  climbing  stems  and  tendrils  of  many  climbing  planta  and 
creepers— all  more  or  less  affected  by  external  excitants,  electri- 
cal, chemical,  and  mechanical.  To  the  same  category  belong 
also  those  phenomena  described  as  the  sleep  of  planta  (r^ulated 
by  and  dependent  upon  the  intensity  of  light),  the  movementa 
of  all  younger  parts  of  plants  towards  the  light,  and  those 
changes  in  form,  lately  remarked  by  Hofmeister,  in  all  young 
shoots  and  leaves,  which  become  curved  by  mechanical  shaking. 

27.  It  has  been  generally  assamed  that  these  phenomena  of  ir- 
ritability in  plants  have  nothing  in  common  with  those  witnessed 
in  animals,  but  are  to  be  expWned  t^  the  action  of  aome  me- 
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chanical  forces.  Hofmeister's  researches  have  set  aside  the 
hypothesis  of  Dutrochet,  of  endosmotic  force  called  into  play  by 
excitants ;  but  the  theory  advanced  in  its  place,  that  the  move- 
ments are  not  dependent  on  shortening,  but  on  an  augmented 
expansion  or  turgescence  as  the  effect  of  excitation,  cannot  itself 
be  niiuntained.  In  this  hypothesis,  the  pith,  as  being  very  full 
of  sap,  is  assumed  to  take  the  most  important  part  in  producing 
the  movements — an  assumption  which  Cohn  shows,  from  k priori 
considerations,  to  be  untenable.  Moreover,  the  positive  fact 
above  advanced,  of  the  occuirence  of  shortening  wlien  a  part  is 
irritated,  stands  in  direct  opposition  to  this  general  hypothesis 
of  Hofmeister;  for,  without  doubt,  the  movements  of  the  young 
shoots  are  of  a  similar  nature  to  those  of  the  stamens  exhibited 
in  Centaurea. 

38.  Cohn  has,  from  the  researches  entered  into,  arrived  at 
the  conviction  that  the  accepted  dogmas  of  physiol<^y  are  erro- 
neous in  ascribing  sensation  and  motion  to  animals  as  charac- 
teristics— a  conviction  further  strengthened  by  all  the  newly 
observed  facts  relative  to  the  lowest  grades  of  animal  life,  and 
the  distinctions  existing  between  animals  and  plants.  Sensation 
in  the  higher  animals  is  linked  with  sensory  perception  or  sensi- 
bility, and  with  a  medium  of  connexion  between  the  sensorium 
and  surface  in  the  system  of  nerves ;  but  in  the  lowest  animals 
this  complex  apparatus  is  absent,  and  the  whole  tissue  responds 
to  impressions  from  without,  these  latter  operating  by  the  exist- 
ence of  what  is  called  "irritability,"  or  of  a  degraded  sort  of 
sensation.  This  low  form  of  sensation  must  be  also  attributed 
to  plants;  for  these  organisms  exhibit  it  in  a  threefold  manner: 
1st,  by  the  property  of  receiving  impressions  from  without,  i.  e. 
by  rrritabilUy ;  2ndly,  by  the  property  of  responding  to  such 
impressions  by  inteiml  movements  and  by  changes  in  form,  t.  e. 
fay  contraetUity;  and  3rdly,  by  the  power  of  propagating  these 
impressions  from  their  point  of  contact  to  the  tissues  and  parts 
around,  which  are  themselves,  as  a  result,  thrown  into  action, 
I,  e.  by  diffusibility  of  impressions.  The  action  of  excitants  in 
developing  irritahihty  and  calling  forth  movements  is  not  simply 
and  directly  dependent  on  their  mechanical,  physical,  or  chemical 
characters,  but  the  organized  tissue  has  an  organic  modifying 
power  upon  them,  and  the  irritation  gives  rise  to  internal  move- 
ments resulting  in  change  of  form,  the  suspension  of  elasticity, 
or  the  production  of  heat,  &c.  This  organic  power  is  the  vis 
nervosa  of  Haller. 

29.  When  an  act  of  irritation  is  propagated  within  the  tissue, 
this  again  is  dependent  on  an  internal  motor  power,  called  into 
activity  by  the  external  impression,  without  which  the  internal 
movements  necessary  to  diffusion  could  not  take  place.     Thus, 


y^GoO^i^ 


Prof.  P.  Cohn  on  tJu  Contractile  Tissue  of  Plants,      197 

when  a  neire  is  mecbaDically,  chemically,  or  electrically  injured, 
ind  the  muscleB  in  relation  with  it  are  thrown  into  activity,  this 
happens  not  by  tranamisaion  of  the  mechanical  or  other  I'uice, 
but  by  the  calhng  forth  of  a  motor  nerre-force  which  propagates 
itself  along  the  nerves. 

On  applying  flame  to  a  leaflet  in  the  compound  leaf  of  Mimosa 
pudica,  it  is  not  only  that  particular  leaflet  that  is  aflected  (for 
if  80,  it  might  be  fairly  attributable  to  the  direct  effect  of  the 
heat] ;  but  sJl  the  other  leaflets,  and  the  entire  leaf,  including  its 
attachment  to  the  stem,  are  similarly  affected,  and  collapse ;  and 
what  is  more,  the  direction  of  the  propagation  of  the  impulse 
yaries  according  to  the  point  at  which  it  impinges.  Indeed,  it 
is  impossible  to  reduce  uiese  movements  to  the  level  of  mecha- 
nical results ;  and  the  same  holds  true  when  electrical  is  substi- 
tuted for  mechanical  force. 

All  such  facts  and  considerations  concur  in  proving  that  the 
propagation  of  external  excitation  in  Mimosa  proceeds  iu  the 
same  mode  as  in  animals ;  and  there  is  little  doubt  that  the 
vascular  bundles  constitnte  the  special  tissue  adapted  for  this 
object,  and  that  the  phenomena  of  contractiUty  depend  upon  a 
muscular  tissue. 

Though  not  so  perfectly,  these  properties  are  also  displayed  in 
Dionaa,  Drosera,  and  the  stamens  of  Ceniaurea.  The  filaments 
of  the  last  named  contract  themselves  in  their  entire  length 
when  only  one  point  is  touched  j  and  the  act  of  contraction 
manifests  itself  by  undulatory  movements,  just  as  in  organic 
muscle.  This  fact  is  best  shown  by  preparing  the  flower  of 
Ceniaurea  so  that  the  filaments  are  left  by  tliemselves,  attached 
below,  but  set  free  above  by  having  the  anthers  dissevered  from 
them.  This  done,  the  filaments  curve  themselves  gently  out- 
wards,  and  look  like  the  arms  of  a  Hydra  extended.  In  this 
state  any  one  of  the  filaments  may  be  iiTitated  [as  by  the  point 
of  a  needle),  with  the  effect  of  inducing  a  series  of  movements ; 
these  at  first  being  a  bending  of  the  fibre  towards  the  side  on 
which  it  is  touched,  followed  by  curvature  to  the  opposite  side, 
and,  lastly,  by  undulatonr  movements  along  its  entire  length. 
On  irritating  the  five  filaments  on  different  aspects,  they  are 
bent  about  in  various  directions,  curving  over  and  crossing  one 
another. 

So  far,  however,  aa  observation  has  extended,  it  would  seem 
that  in  Centawea,  Dionaa,  and  Drosera  the  power  of  conduction 
of  external  impressions  is  not  located  in  any  one  tissue,  but 
equally  partaken  by  all,  as  is  seen  in  the  instance  of  those  lowest 
animals  that  are  destitute  of  definite  nervous  and  muscular 
tissue. 

30,  On  now  collecting  the  facts  that  energetic  movements 
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«a  the  result  of  irritation  are  Kldom  observed  in  the  yegetibte 
kingdom,  bat  that  the  anatomical  stnictnre  of  irritable  tiwnet 
presents  no  appreciable  characteristic  peculiarities  not  seen  io 
other  vegetable  tissue,  and  that  the  suceptibility  to  the  excita- 
tion of  light,  as  well  as  to  that  of  mechanical  and  probably  of 
electrical  impolse,  is  possessed  by  all  young  vigorous  tisioes ; 
and  further,  on  comparing  these  phenomena  with  those  of  ani- 
mal irritability,  the  conclusion  forces  itself  upon  us,  that  the 
faculty  of  responding  to  external  irritation  by  internal  move- 
ments and  changes  of  form  belongs  to  cells  as  such,  and  holds 
good  as  well  in  the  vegetable  as  in  the  animal  kingdom.  To  he 
irritable,  to  change  its  normal  form  as  a  result  of  excitation,  and 
to  revert  to  it  after  a  while  by  its  inherent  elasticity,  are  charac- 
teristics of  the  living  cell.  In  plants,  these  properties  are  met 
with  only  when  the  vital  processes  are  in  full  activity,  and  there- 
fore are  particularly  noticed  during  the  period  of  flowering, 
when  those  processes  are  at  their  maximum.  And  here  it  may 
be  remarked  that  the  stamens,  in  which  irritability  is  more  fre> 
quently  noticed,  are  the  only  organs  in  which  an  elevation  of 
temperature,  measureable  by  the  thermometer,  occurs,  althonKh 
doubtless  a  certain  degree  of  heat  is  generated  in  all  plant-c^b 
by  the  chemical  processes  going  on  within  them.  So  soon  as 
the  processes  of  life  in  an  organ  beg^n  to  fail  in  power,  so  soon 
also  does  their  irritability  decline,  bo  far,  at  least,  as  its  external 
manifestations  are  concerned. 

These  circumstances  suggest  a  reason  for  the  rarity  of  the 
phenomena  of  irritability  and  contractility  existing  in  any  con- 
siderable degree  in  plant-cells ;  but  they  furnish  no  ground  for 
concluding  that  irntable  tissues  possess  properties  not  to  be 
found  in  other  vegetable  tissues ;  on  the  contrary,  it  is  to  b« 
supposed  that  similar  properties  belong  to  all,  but  exist  in  an 
intensified  degree,  and  for  a  certain  epoch,  in  those  parts  where 
their  results  arrest  observation.  There  is  a  difficulty  m  believing 
that,  in  possessing  the  faculties  of  sensation  and  motion,  th« 
animal  kmgdom,  including  its  lowest  and  most  simple  reprt- 
eentatives,  partakes  of  vital  endowments  entirely  denied  to 
plants  for  the  sole  reason  of  their  being  plants. 

There  is  a  physiological  differentiation  in  the  oi^ans  and  eella 
of  the  higher  animals,  which  progressively  declines  as  we  dewend 
the  scale  of  animal  life ;  and  we  find  in  the  lower  grades  of  ani- 
mals the  same  tissue,  and  this,  too,  in  a  less  elaborated  form, 
carrying  on  functions  which,  in  the  higher,  arc  shared  in  by  two 
or  more  highly  organized  special  structures.  The  aame  holds 
good  in  a  higher  degree  with  respect  to  plants,  in  which,  as  a 
rule,  one  and  the  same  cell  performs  all  the  functions  necessary 
to  life,  though  in  some  Cftses  certain  cells  are  constituted  into 
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s  bomogeneouB  tissue  for  the  more  specul  (but  by  no  means  the 
exdosire)  performanoe  of  one  or  other  of  those  fonctiona.  The 
h^thesis  now  contended  for  is,  that  plant^ls  possess  irrita- 
bUity  and  contractility  as  do  animals,  though  in  a  much  less 
complete  manner,  and  without  the  mechanism  of  the  specially 
devised  tisauea — muscle  and  nerve.  And  whoever  will  deny  to 
plants  the  property  of  responding  by  movements  to  the  act  of 
irritation  because  they  possess  neither  muscles  nor  nerves,  by 
similar  reawniog  should  deny  their  capability  of  taking  up 
nourishment  bemuse  they  have  neither  mouth  nor  stomach,  or 
their  power  to  circulate  the  sap  because  they  have  no  heart, 
or  their  faculty  of  respiration  because  they  are  destitnte  both  of 
lunga  and  gills.  In  short,  the  plant  has,  Dy  the  medium  of  the 
simple  cell  alone,  to  accomplish  all  that  is  eiSected  in  the  higher 
animals  by  different  organs  in  a  more  complete  and  efEcient 


31.  In  the  foregoing  discnssion,  Cohn  has  contented  himself 
by  aas^ing  to  vegetable  tissue  the  property  of  irritability  and 
the  power  of  responding  to  irritation,  or  the  function  of  con- 
tractility }  and  be  would  leave  to  a  more  imaginative  diasertatioa 
the  task  of  claiming  for  plants  the  possession  of  localised  sensa- 
tion, of  consciousneaa,  and  of  volition — properties  which,  in  his 
apprehension,  are  absent  also  in  the  lowest  forms  of  animal 
existence. 

If  sensation,  as  manifested  in  animals,  could  be  predicated  of 
tissues  which  respond  by  movements  to  external  irritation  and 
in  consequence  of  it,  no  difficulty  would  be  found  in  proving  ita 
existence  in  the  vegetable  kingdom,  and  particularly  by  reference 
to  the  influeuce  of  light  upon  the  green  parts  of  plants,  the 
leaves  and  stems,  in  the  production  of  correlative  movements, 

S2.  The  movements  of  the  contractile  filaments  of  Centauret 
moat  be  acknowledged  as  having  a  special  purpose  when  the 
process  of  fructification  in  this  plant  and  its  allies  is  studied. 
The  anthers  in  Cynaree  reach  maturity  before  the  stigma. 
WheQ  the  apex  of  the  style  has  as  yet  not  advanced  in  length 
beyond  the  surrounding  nng  of  anthers,  the  pollen  already  ais- 
tends,  and  exudes  from,  the  cavities  of  the  anthers.  If  at  this 
period,  when  the  irritability  of  the  filaments  is  at  its  maximum, 
the  floret  be  touched,  the  filaments  are  immediately  shortened, 
and  the  anthers,  as  a  consequence,  are  umultaneously  retracted; 
»  quantity  of  lumpy  pollen  is  at  the  same  time  seen  to  be  ex- 
truded Irom  the  apices  of  the  anthers.  However,  this  pollen  is 
not  in  a  condition  to  fructiiy  the  stigma,  in  consequence  of  the 
peculiar  disposition  of  hairs  upon  the  nodule  supporting  tho 
fissured  apex,  which  prevent  the  passage  upwards  of  the  pollen 
to  the  yet  closed  stigma-orifice ;  and  it  is  not  until  after  the 
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filamenta  hare  lost  their  irritability  tbat  the  stigma  and  pollen 
are  mutually  fitted  for  the  process  of  fructification.  This  extru- 
sion of  pollen  on  primary  contact  has,  upon  such  grounds,  been 
designated  "pollution"  by  Meyer.  From  the  above  facts,  it 
follows  that  the  several  florets  in  the  fiover  of  Cimtaurea,  although 
they  have  their  anthers  and  stigma  in  immediate  contact,  are 
nevertheless  incapable  of  self-fnictification,  arc  only  apparently 
hermaphrodite,  and,  in  point  of  fact,  dichogamic. 

It  is  further  remarkable  that  the  pollen-grains  remain  united 
in  lumps,  and  therefore  less  difi^usible  in  the  currents  of  air  as 
dust ;  aud  consequently  the  fructification,  in  these  as  in  many 
other  plants,  is  effected  by  the  agency  of  insects.  When  an 
insect  alights  on  a  flower  of  Centawea,  it  producea  by  its  con- 
tact a  retraction  of  the  irritable  filament  and  anther,  and  at  the 
same  moment  a  discharge  of  pollen  from  the  apex  of  the  latter, 
which  adheres  to  the  legs  of  the  insect,  and  serves  to  fructify, 
not  the  stigma  of  that  particular  floret,  which  as  yet  is,  in  fact, 
unfit  for  the  process,  but  the  female  organ  of  some  other  floret, 
arrived  at  maturity,  in  the  same  or,  it  may  be,  in  some  other 
flower. 

The  researches  of  Kohlreuter  and  others  prove  th^t  this  process 
prevails  throughout  the  entire  family  of  Cynareee,  and  afi^ords  an 
explanation  of  the  frequency  of  bastard  forms  in  this  section  of 
the  Compositffl,  and  particularly  in  the  genus  Cirsium.  Conrad 
Sprcnget  has  pointed  out  that  the  sexual  organs  in  Cariuus 
nutans  do  not  simultaueously  reach  maturity,  and  that  thercfoi-c 
the  florets  are  dichogamic.  Kohlreuter  also  states  that  the  fik' 
ments  in  Cichorium  intybus  and  Hieracium  sabaudum  are  equally 
irritable  with  those  of  Centaurea ;  and  the  frequency  of  bastard 
forms  in  the  Hieracea  renders  it  probable  that  their  florets  are  also 
dichogamic.  The  same  condition  is  moreover  presumable  in  the 
case  of  other  plants  with  syngeoetic  stamens,  particularly  in  that 
of  the  Campanulacete,  Lobeliacete,  ViolaceiE,  &c, 

Kohlreuter  has  likewise  announced  the  fact  of  the  irritability 
of  the  filaments  in  Cacten  and  Cistineee ;  and  those  of  the  former 
tribe  ofier  themselves  as  peculiarly  adapted  to  further  researches 
on  this  matter,  and  particularly  with  relation  to  the  efiects  of 
electricity  on  the  contractile  tissue  of  plants.  The  physiology  of 
contractile  tissues  is  still  in  its  infancy ;  but  wc  anticipate  that  its 
more  profound  investigation  will  only  supply  additional  evidence 
in  favour  of  the  proposition  which  we  believe  is  the  starting- 
point  for  general  physiology  and  the  science  of  development, 
viz.,  that  the  principle  of  life,  both  in  the  animal  and  vegetable 
kingdom,  is  one  and  the  same,  multifariously  diversified  by  dif- 
ferent gradations  in  organization,  and  that  all  vital  phenomena 
of  living  organisms  are  referable  to  the  life  of  the  cell. 
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33.  The  following  is  a  summary  of  the  foregoing  researches 
on  the  stamens  of  Centaurea : — 

1.  The  stamens  shorten  themselves,  oa  mechanical  contact, 
instantaneously  throughout  their  length.  This  holds  true,  also, 
when  only  one  point  is  touched,  and  also  of  all  parts  of  those 
organs.  The  contraction  amounts  to  one-seventh  of  their  length, 
and,  in  certain  conditions,  to  one-fourth.  Simultaneously  with 
their  contraction,  the  stamens  also  become  thicker. 

2.  After  the  shortening  has  attained  its  maximum,  the  fila- 
ments beg^n  to  extend  themselves,  and  to  acquire  a  curved  con- 
dition similar  to  what  occurs  in  an  irritated  muscle.  After  the 
lapse  of  ten  minutes,  they  regain  their  former  length. 

3.  Other  excitants,  especially  a  current  of  electricity  trans- 
mitted through  the  filaments,  produce  immediate  contniction. 

4.  The  irritability  of  the  filaments  vanishes  spontaneously 
«fter  a  while — in  the  living  flower,  about  the  time  when  the 
segments  of  the  style  expand  themselves  and  the  stigma  is  in  a 
condition  for  fertilization.  But,  coeval  with  these  changes,  the 
stamens  become  progressively  shorter,  and,  when  completely  de- 
prived of  their  irritability,  are  only  one-half  the  length  they  were 
when  in  the  full  possession  of  that  property. 

5.  This  persistent  shortening,  which  must  not  be  confounded 
with  contraction  resulting  transiently  from  previous  irritation,  is 
a  symptom  of  death,  not  a  hygroscopic  phenomenon.  At  the 
same  time  it  is  induced  much  more  rapidly  when  the  irritability 
of  the  stamens  is  destroyed  by  the  vapour  of  ether,  by  immersion 
in  water,  or  by  strong  electric  discharges. 

6.  The  shortening  in  death  is  chiefly  an  effect  of  elasticity, 
vhich,  in  the  irritable  filaments,  is  subordinate  to  an  expansive 
power;  but,  in  the  dead  or  withered  state,  the  antagonism  of 
this  latter  is  withdrawn,  and  the  filaments  became  shortened  to 
one-half  their  length,  and  are  highly  elastic,  like  threads  of  india- 
ruhbcr. 

7.  The  property  of  shortening  resides  in  the  parenchyma  of 
the  stamens,  which  pi-esents  no  especial  difference  from  ordinary 
celUstmcture ;  and  the  vaacular  bundle  is  at  least  passive  dming 
contraction. 

8.  The  foregoing,  along  with  other  similar  researches,  go  to 
demonstrate  that  the  cell-tissue  of  the  filaments  of  Cenlaurea 
possesses  irritability  (in  the  sense  used  by  Haller)  and  likewise 
an  innate  motor  power,  both  these  propcilies  resembling  in  all 
essential  points  their  like  as  found  in  the  contractile  and  irri- 
table parts  of  animals.  This  analogy  docs  not  imply  the  exist- 
ence of  muscles  and  associated  nerves,  as  found  in  the  higher 
animals,  where  a  physiological  differentiation  of  tissues  prevails 
in  order  to  qualify  for  the  performance  of  functions  of  the  highest 
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order,  bat  points  mach  more  precuelv  to  the  irritable  and  eontrtc- 
tUe  tissue  of  the  lowest  animalB,  which  possess  neither  muaclea 
not  nerves. 

9.  As  it  ia,  on  the  one  hand,  most  improbable  that  these  cod* 
ditions  should  obtain  in  the  tissue  of  the  filaments  of  CenfmrM 
as  a  solitary  instancej  so,  on  the  other,  it  is  much  more  credible 
that  similar  properties  (motory  phenomena  consequent  on  irrita- 
tion) prevail  throughout  the  vegetable  kingdom.  That  this  is 
so,  is  exemplified  in  all  those  movements  which  have  a  rectw- 
niied  object,  as  those  of  the  young  parts  of  all  plants  towards 
the  hght,  and  in  the  curved  motions  of  such  parts  induced  by 
mechanical  and  electrical  contact;  and  the  conclusion  is  inevitable, 
that  irritability  and  contractility,  or,  in  other  words,  the  faculty 
of  undergoing  changes  in  form  or  outline  in  response  to  external 
excitation,  are  not  restricted  to  the  animal  kingdom,  but,  like 
assimilation,  respiration,  the  distribution  of  nutritive  juices,  de^ 
velopment,  &c.,  are  the  vital  endowments  of  the  cm  simply 
as  such,  and  axe  manifested  in  plaot'tissue  only  exceptionally 
with  leas  distinct  energy  by  reason  of  a  simpler  organization  and 
weaker  vital  power. 

10.  Teleologically  considered,  the  irritability  of  filaments  is 
subservient  to  the  production  of  movements  in  the  Cynsres  and 
the  florets  of  probably  all  the  other  Compositfe,  in  connexion 
with  dichogamic  fertilisation,  as  the  frequency  of  bastard  forms 
in  Ciraium  and  Hierackan  indicates.  In  this  process  insects 
constitute  the  principal  agents,  causing  by  their  contact  the 
contraction  of  the  stamens  and  the  consequent  extrusion  of 
pollen  from  the  anthers,  and  then  canybg  the  pollen  so  dis- 
charged to  other  florets,  the  stigmas  of  which  are  (unlike  the 
organ  of  the  fioret,  with  its  highly  irritable  stamens,  which  has 
furnished  the  fertilizing  powder)  in  a  condition  to  receive  it. 


XXtl. — On  the  Japanese  Speciet  of  Siphonalia,  a  propoud  tiew 

Genus  of  Gasteropodous  Mollusca.      By  Aktbob  Adah*, 

F.L.S.  &c. 

Genus  Siphonalia,  A.  Adams. 

Testa  ovato-fusiformb,  plerumque  variegsta,  non  epidermide  in- 
duta ;  anfractu  altimo  ventricoso,  plerumque  nodoso-pucato.  Aper- 
turs  antice  in  canalem  curtum  recurvatum  desiuens. 

Most  of  the  typical  species  comprising  this  group  have  been 
described  by  Lovell  Reeve  in  his  Monograph  of  ^ticctmim. 
They  are,  B.  casaidariaforme,  Kve.,  B.  lineatvm,  Kien.,  B.  tifftuim, 
Rvc,  B.  modificatum,  Bve.,  JB.  spadiceum,  Rve.,  B.fiuoides,  Rve., 
B.  Aimmius,  Ad.  &  Rve.     Their  operculum,  however,  ia  foaoidf 
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tad  their  aheUs  mare  nearly  reaemble  thoM  of  Neptwua  thsa 
of  Bueeimtm.  They  appear  to  be  principally  from  China  and 
Soutbero  Japan,  while  the  species  of  Neptunaa  are  chiefly 
northern  shells,  and  are  numerous  in  the  northern  parts  oi 
Japan  and  Manchuria.  The  ipeciei  of  Siphonalia  are  commonly 
Variegated  and  destitute  of  epidermis,  and  are  thin  ventricose 
shells  j  while  the  species  of  Canthana  and  C^ma,  which  some- 
what resemble  them  in  form,  are  dense  solid  shells,  and  are 
covered  with  a  thick  brown  epidermis. 

1.  i^^Aono/ta  eowiJarttf/brmw,  Reeve. 
fiKcctnttm  coMndanafonM,  Rve.  Concli.  Icon.  ip.  11. 
H^.  O-Sima;  Simoda. 

2.  SiphondTitt  ff^num,  Reeve. 
fiaceiiNim  n^mm,  Rve.  Conch.  Iccm.  ip.  6. 
Hah.  O-Sima;  Hakodadi. 

8.  S^hanalia  trockuhu.  Reeve. 
BaccuHuK  (rocii)Aw,  Rre.  Couch.  Icon.  ip.  7. 
Hab.  0-Sima. 

4.  Siphonalia  futoida,  Reeve. 
BueciKmnfuoida,  Rre.  Conch.  Icon.  ip.  9. 
Hab.  Satanoroosaki ;  Tsu-Sima. 

6.  Siphonalia  JiitcoIiTieata,  VttM. 
Neptwuafiucolintata,  Peue,  Froc.  Zool.  Soc.  I860, 
Hab.  MinO'Sime. 

8.  SgthonaUa  modificata,  Beeve. 

Bkccmhim  modificattim,  Rve.  Conch.  Icon.  (p.  6?. 

Hab.  Knro-Sima;  66  &thoms.    Fatsijeu;  39  fathoms. 

7.  S^hmalia  spa^cea,  Reeve. 

fiMCiMim  tpatUeeim,  Rve.  Conch.  Icon.  *p.  G4. 

Hoi.  Mino-Sima ;  68  fathoms. 

8,  SqibonaUa  hinmdus,  Adams  &  Reeve, 
fitweitum  IU*»Mlvt,  Ad.  &  Rve.  HoU.  Voy.  Sam.  pi.  7-  f.  10  a,  b. 
Hab.  Tsnsaki ;  86  fathoms.    Tatiyama. 

9.  S^hemaUa  commoda,  A.  Adams. 

8.  testa  acomniato-OTata,   sordide  alba,  epidennide  tenui  fiigacea 

obtecta ;   spira  apertnram  vix  Kquaute,  contca ;   anfractibus  7, 

planis,  in  medio  nibangulatis,  obsolete  nodoso-plicatia,  tnuurerrim 

liiatifi  liris  majoribos  albidi^  miaoribaa  fiucis,  altemantibui ; 

14* 
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intendtiis  lougitndiualibuB  crebre  Btriatia ;  apertura  oblongo-OTatSr 

intus  alba ;  labio  beri,  canali  aperto,  mediocri,  refleso ;  labro  intna 

Isevi,  margine  crenulato. 
Sab.  Tsaulian. 

A  very  BeatlT-formed  and  modest-colonred  sUell,    differing 
from  every  Bpecies  with  which  I  have  compared  it. 

10.  SiplumaUa  eomigata,  A.  Adama. 

S.  testa  acuTninatD-OTata ;  spira  brevi,  acuta ;  anfractibus  G,  pUius, 
longitudinaliter  ragoso-plicatis,  plids  in  medio  anlractuum  nodu- 
loflts,  tnumeTum  liratis ;  liris  ru^losis,  griseia  cum  albidia  alter* 
nantibuB,  antice  validioribus  et  distaatioribuB ;  anfractu  ultimo  mag- 
no,  plicis  antice  obsoletis ;  apertura  ovata,  canali  brevi,  recurvato ; 
labio  Iffivi,  calloso  ;  labro  latus  lirato,  margine  albo. 

Hab.  Kino-0-Sima. 

A  grey  species,  with  transverse  white  lines  alternating  with 

brown  ones.   It  somewhat  resembles  S,^rocAti/u«,  Reeve;  bat  in 

that  species  the  whorls  are  rugosely  plicate. 

11.  Siphonalia  conspersa,  A,  Adams, 

S.  testa  acuminato-ovata ;  spira  brevi,  couica,  luteecente,  castaneo 
vatiegata  et  rufo-fusco  conspersa;  anfractibus  G,  longitudiualiter 

filicatis,  plicis  postice  nodulosU,  in  anfrBCtu  ultimo  antice  obso- 
etis,  transveisim  liratis,  liris  validis,  fcqualibua  ;  apertura  ovata  ; 
labio  bevi,  calloso,  incrassato,  canali  brevi,  valde  recurvo ;  labro 
intus  sulcato. 
Hab.  Japan.     Coll.  Cuming. 

A  very  pretty  species,  resembling  in  form  S.  cassidariaformis, 
Reeve,  but  with  very  different  colouring  and  sculpture. 

12.  Sipfwnalia  concinna,  A.  Adams. 

1^.  testa  ovato-conica;  spira  elata,quam  apertura  breviore,  fulva,  fasciis 
duabus  Istia  transverus  alliidis  ornnta ;  anfractibus  6,  Itevibus,  in 
medio  angulntis,  longitudinaliter  plicatis,  plicis  distantibus,  postice 
nodulosls,  in  anfractu  ultimo  obsoletis ;  anfractu  ultimo  antice 
transversim  sulcato ;  apertura  ovata ;  labio  Iteri,  tenui,  canali 
brevi,  valde  refleso ;  labro  iutus  loevi. 

Hab.  Kuro-Sima. 

A  neatly-painted  species,  with  smooth  and  nodosdy  plicate 

whorls. 

13.  Siphonalia  omata,  A.  Adama. 

S.  testa  ovato-fusifonni ;  spira  conica,  quam  apertura  breviore,  fulva, 
liueis  tratjsversis  rubris  (in  anfractu  ultimo  septem)  omata;  an- 
fractibus 6,  planis,  serie  nodulorum  in  medio  iuatmctis,  longitudi- 
naliter striatis,  trausverf  im  liratis ;  apertura  ovata ;  labio  crasso, 
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calloso,  cuiali  Bubproducto,  sd  sinutrain  inclinato,  Talde  recurvo ; 

labro  intus  valde  lirato. 
ffab.  Japan.     Coll.  Cuming. 

An  elegant  lineated  species,  with  a  Berica  of  conspicuous  no- 
dules in  the  middle  of  the  whorls. 

14.  Sijihoualia  filosa,  A.  Aiama. 

S.  testa  OTato-fiisifanni ;  spira  elata,  acuta,  aperturam  tequante,  pal- 
lide  fulva,  lioeis  transvereis  filiformibua  aurantiacts  ornata ;  anfrac- 
tibus  8,  convexia,  longitudlnaliter  plicatis,  plicis  rotuudis,  vix  no- 
duloaii,  in  anfractu  ultimo  obBoletis,  tranBiereim  liratis,  liris  cod- 
fertis,  (equalibus ;  apertura  ovata ;  labio  callo  Iccvi  iostracto,  cn- 
nali  mediocri,  ad  sinistram  inclinato,  recuirato ;  labro  btus  Iscvi. 

Hab.  China  Sea  J  14  fathoms.     Coll.  Cuming. 

A  slightly  plicate  subfusiform  species,  with  the  wborh  adorucd 

Tith  orange  thread-like  lines. 

15.  Siphonalia  ligata,  A.  Adams. 

S.  testa  acuminato-OTata  I  spira  conice.quam  apertura  breviore,  alba, 
lineis  filiformibua  pallide  aurautiacis  distantibus  omata ;  aiircactibus 
6,  planatis,  postice  angulatis,  longitudinaliter  subpUcatts.  trans- 
versim  ralde  liretis,  liris  ad  plicaa  noduloais,  elevatis,  distantibus, 
regularibus ;  apertura  ovata ;  lablo  tenui,  siniplici,  canaU  brevij 
lato,  vix  recurvato;  labro  postice  ungulate. 

Hab.  Japan.     Coll.  Cuming. 

A  delicate  white  species,  adorned  with  elevated  pale  orange 

transverse  lines,  and  most  nearly  resembling  S.  lineata,  Kiener. 

16.  Siphonalia  ffrisea,  A.  AAams. 

S.  testa  acuminato-ovali,  cinerea  nut  grisea ;  nnfraetibus  6,  plant?, 
oblique  nodoEO- plicatis,  transvcrsim  valde  liratia  ;  liris  fequalibus, 
plania,  interstitiis  profunda  exaratis  ;  anfractu  ultimo  maguo.sene 
nodulonim  ad  peripheriam  instructo  ;  apertura  ovata,  canali  brevi, 
aperto,  recurrato ;  labio  vix  caltoso ;  labro  intus  lirato. 

ffab.  Simidsu. 

An  Bshy-grey  species,  with  a  series  of  nodules  in  the  middle 

of  the  Ufit  whorl. 

17.  Siphonalia  co/m,  A.  Aiama. 

S.  testa  ovato-fuBiformi,  pallide  fusca ;  spira  elata,  aperturam  seqoante; 
anfractibus  8,  convexis,  postice  excavatia,  longitudinaliter  obtuaim 
plicatia,  plicia  rotundis,  transversim  liratis;  Uria  confertis,  fili- 
formibua, subccqualibns  ;  apertura  ovata,  canali  elongato,  aperto, 
Bubrecurvato ;  labio  Isevi;  labro  intus  sulcato. 

Mab.  MiuD-Sima;  63  fathoms. 

An  elegant  fusiform  species,  with  the  whorls  finely  tirate,  and 
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with  the  siphoDal  canal  produced  anteriorly  into  a  somewhat  iong 

recurred  beak. 

18.  StphonaUa  tKummata,  A.  Adams. 

S.  testa  ovato-fiuifonni,  pallide  Ailra  ant  alba,  hie  et  ilhc  rofo 
tmcta ;  spira  acuminata,  qoam  apertnra  lon^ore ;  anfractibas  9, 
coDTezia,  postice  excavatis,  lon^tudinaliter  plicatis,  plids  rotundis, 
reKularibua,  subconfertis,  tranBverBim  striatis,  in  medio  anfractnum 
biOratia,  liris  ad  plicas  nodulosis ;  anfractu  ultimo  liria  6  inatnicto; 
apertnra  rotondatn-orata,  canali  subprodncto,  toitnoso,  ra  re* 
carvo. 

Hab.  Ootto;  48  fathoma. 

A  light  brown  acuminate  species,  with  the  whorls  nodosely 

plicate,  and  with  the  siphonal  canal  rather  produced  and  tor- 

tUOUB. 

19.  S^honaUa  pyramis,  A.  Ai^aiB. 

S,  testa  pp^midato-fusiformi,  pallide  fusca;  Bpiraelata;anfractibui  7, 
subimbricatis,  planis,  longitudinaliter  plicatis,  tranBTerBim  lirads, 
UriB  coofertis,  Rqualibus,  ad  plicas  subnoduloBiB  ;  apertura  ovata, 
cauaU  brevi,  tortuoBo,  recurro  ;  labio  leevi ;  labro  intns  snlcato, 

ffab,  Satanomosaki ;  65  fathoms, 

A  somewhat  pyramidal  apecies,  with  an  elevated  conical  spire, 

subimbricate  whorls,  and  a  short,  tortuous  siphonal  canal. 

20.  Siphonalia  timnda,  A.  Adams. 

S.  testa  ovato-fuBiformi,  pallide  fiilva,  hie  et  illic  fuaco  tincta,  maeulis 
Bubquadretis  nifo-fuscis,  in  serie  unica  dispoaitiB,  in  medio  anfrac* 
tuum  omata ;  spira  products,  qusm  apertnra  longiore  ;  anftacti- 
bns  9,  conveiis,  postice  ezcaTatu,  longitudinaliter  nodoso-p!  testis, 
tnmsTersim  crebre  liratis,  liris  confertis,  r^ularibos,  Kqualibns ; 
apertura  oTato-oblongs,  canali  subproducto,  tortuoso ;  labio  IktI, 
simpUci. 

Hab.  Koio-Sima ;  86  fathoms. 

A  nest,  faaiform,  fnlvons  species,  with  a  series  of  anbqnadrate 

red-brown  blotches  in  the  middle  of  the  whorls. 

21.  SiphonaUa  nodulota,  A.  Adams. 

S.  testa  orato-fusifonnt ;  spira  acnminata,  apertnram  xquante,  pal- 
lide fnsca ;  anfractibus  7.  couTesis,  postice  lubexcavatiB,  longitn- 
dinsliter  valde  pUcstis,  plicis  diatantibus,  antice  et  poatice  obso- 
letis,  trsnaversim  tiralis,  liris  confertis,  reKularibui ;  apertura 
ovata ;  labio  lieTi,  canali  mediocri,  tortuoso ;  ubio  in  medio  recto, 
postice  rotund  ato-angulato, 

Hab.  Mino-Sima;  63  fathoms. 

A  somewhat  fusiform  species,  with  atrougly  nodnloua  pliotte 

whorls.    Colour  uniform  pale  brown. 
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XXm. — On  the  iugher  Subdhigiont  m  the  Clatsificatim  of 

Mammalg.  By  Jahbb  D.  Sana*. 
Thi  precise  pontion  of  Maa  in  the  syHtem  of  Mammala  has 
long  been,  and  still  remains,  a  subject  of  discussion.  There  are 
those  who  regard  him  as  too  remote  from  all  other  species  of  the 
class  to  be  subject  to  ordinary  principles  of  classification.  But 
Eoologists  generally  place  him  either  in  an  independent  order  (or 
subckss,  if  the  highest  divisions  be  subclasses]  or  else  at  the  head 
of  the  order  containing  the  Quadrumana.  Science,  in  searching 
out  the  system  in  nature,  leaves  psychical  or  intellectual  quali- 
ties out  of  view;  and  this  is  right.  It  is  also  safe;  for  these 
immaterial  characteristics  have,  in  all  cases,  a  material  or  struc- 
tural expression ;  and  when  this  expression  is  apprehended,  and 
its  true  importance  fully  admitted,  classification  will  not  fail  of 
ita  dutv  in  recogoizing  the  distinctions  they  indicate. 

Cuner,  in  distinguishing  Man  as  of  the  order  Bimana,  and  the 
Monkeys  of  the  order  Quadrumana,  did  not  bring  out  to  view 
any  profound  difference  between  the  groups.  The  relations  of 
the  two  are  so  close  that  Man,  ou  this  ground  alone,  would  be 
far  from  certain  of  bia  separate  place.  No  reason  can  be  derived 
firam  the  study  of  other  departments  of  the  Mammals,  or  of  the 
animal  kingdom,  for  considering  the  having  of  two  hands  a 
mark  of  superior  rank  to  the  having  of  four. 

Prof.  Owen,  in  his  recent  classification  of  Mammals  t,  makes 
the  characteristics  of  the  brain  the  basis  of  the  several  grand 
divisions.  But,  as  be  admits,  the  distinctions  fail  in  many  cases 
of  corresponding  to  the  groups  kid  down ;  and  although  the 
brain  of  Man  (his  group  Archencephala]  differs  in  some  striking 
points  from  that  of  the  Quadrumana,  yet  no  study  of  the  brain 
alone  would  suggest  the  real  distinction  between  the  groups,  or 
prove  that  Man  was  not  coordinal  with  the  Monkeys.  In  fact, 
the  nervous  system  is  a  very  unsafe  basis  of  classification  below 
the  highest  grade  of  subdivisiona — that  into  aubkingdoms.  The 
same  subkingdom  may  contain  species  with,  and  without,  a  di- 
stinct  nervous  system,  and  a  class  or  order  may  present  very 
wide  diversities  as  to  its  form  and  development,  for  the  reason 
that  the  system  or  plan  of  structure  in  species  is  far  more 
authoritative  in  classification  than  the  condition  of  the  nervous 
aystem. 

The  fitness  of  the  parts  of  the  body  of  Man  for  intellectual 
uses,  and  his  erect  position,  have  been  considered  loological 

*  Ftam  the  American  Journal  of  Science  sud  Arts,  vol.  suv.  Jao.  1863. 
CommnDictted  by  the  Author. 

t  Jonmal  of  the  Proceedinn  of  the  Linnesn  Society  of  London,  for 
Feb.  17  and  April  21. 18ft7. 
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characteristics  of  eminent  importance,  separating  bim  from 
other  Mammals.  But  even  these  qualities,  although  admitted 
to  be  of  real  weight,  are  not,  to  many  loologists,  unquestionable 
or  authoritative  evidence  on  this  point. 

But  while  the  structural  distinetions  mentioned  may  fail  to 
establish  Man's  indepeudent  ordinal  rank,  there  i»  a  character- 
istic  that  appears  to  be  decisive,  one  which  has  that  deep  founda- 
tion in  zoological  science  required  to  give  it  prominence  and 
authority. 

The  criterion  referred  to  is  this — that  while  all  other  Mam- 
mals have  both  the  anterior  and  posterior  limbs  organs  of  loco- 
motion, in  Man  the  anterior  are  tiaiisferi'ed  from  the  locomotive 
to  the  cephalic  scries.  They  serve  the  purposes  of  the  head,  and 
are  not  for  locomotion.  The  cepkalization  of  the  body — that  is, 
the  subordination  of  its  members  and  structure  to  bead-uses— 
BO  variously  exemplified  in  the  animal  kingdom,  here  reaches  its 
extreme  limit,     Man,  in  this,  stands  alvne  among  Mammals. 

The  author  has  shown  elsewhere*  that  this  cephalization  is  a 
fundamental  principle,  as  respects  grade,  in  Eoological  life.  He 
has  not  only  illustrated  the  fact  that  concentration  of  the  anterior 
extremity  of  the  body  and  abbreviation  of  its  posterior  portion  is  a 
mark  of  elevation,  but,  further  than  this,  that  the  transfer  of  the 
anterior  members  of  the  thorax  to  the  cephalic  series  Is  the  founda- 
tion of  rank  among  the  orders  of  Crustaceans.  In  the  highest 
order  of  this  class,  that  of  the  Decapods  [containing  crabs, 
lobsters,  shrimps,  &c.),  nine  pairs  of  organs  out  of  the  fourteen 
pertaining  to  the  head  and  thorax  belong  to  the  head — that  is, 
to  the  senses  and  the  mouth.  In  the  second  order,  that  of  the 
Tetradecapods,  there  are  only  seven  pairs  of  organs,  out  of  the 
fourteen,  thus  devoted  to  the  head,  two  of  the  pairs  which  are 
mouth-organs  in  the  Decapods  being  true  legs  in  the  Tetra- 
decapods. In  the  third  or  lowest  order,  that  of  the  Entomos- 
tracana,  there  are  only  six,  five,  or  four  pairs  of  cephalic  organs; 
and,  besides,  these  in  most  species  arc  partly  pcdiform,  even 
the  mandibles  having  often  a  long  foot-like  branch  or  extremity, 
and  the  antenne  being  sometimes,  also,  organs  of  prehension  or 
locomotion. 

Two  of  the  laws  bearing  on  grade,  under  this  system  of  ce- 
phalization or  decepbalization,  have  been  stated — ita  connexion 
with  (1)  a  concentration  of  the  anterior  extremity  and  abbrevia- 
tion of  the  posterior  extremity,  and  the  reverse,  and  with  (2)  a 

*  See  bis  Report  on  CruiitBcea,  the  chapter  ou  CUsstficatioii,  p.  1395; 
■Jm  Sillimiui'i  Journal,  vol.  xxii.  p.  14,  1856,  where  the  principles  ex- 
plained in  this  paper  are  illuitrated  by  many  examples,  and  with  direct 
icfercDCC  to  the  general  lubject  of  claseification. 
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traosfer  of  thoracic  members  to  the  cephalic  series,  and  the  re- 
verse. There  us  a  third  law  which  should  be  mentioned  to  ex- 
plaiu  the  relations  of  the  Entomostracans  to  the  other  orders, 
namely,  (3)  that  a  decline  in  grade,  after  the  laxness  and  elonga- 
tion of  the  anterior  and  posterior  extremities  have  reached  their 
limit,  is  further  exhibited  by  a  deffradaiion  of  the  body,  and 
especially  of  its  extremities. 

In  the  step  down  from  the  Decapods  to  the  Tetradecapoda, 
there  is  an  illustration  of  this  principle  in  the  eyes  of  the  latter 
being  imbedded  in  the  head  instead  of  being  pedicellate.  In  the 
Entomostracans  (1)  the  elongated  abdomen  is  destitute  of  alt 
but  one  or  two  of  the  normal  pairs  of  members,  not  through  a 
system  of  abbreviation,  as  exhibited  in  crabs,  but  a  system  of 
degradation;  and  in  some  species  all  the  normal  members  are 
wanting,  and  even  the  abdomen  itself  is  nearly  obsolete.  Again, 
(2)  the  two  posterior  pairs  of  thoracic  legs  are  wanting  in  the 
apecies,  and  sometimes  more  than  two  pairs.  Again,  (3)  at  the 
anterior  extremity,  one  pair  of  antennie  is  often  obsolete,  and 
sometimes  the  second  pair  nearly  or  even  quite  so.  TheLt'mu^, 
though  so  lai^e  an  animal,  has  the  abdomen  reduced  to  a 
straight  spine,  and  the  antenne  to  a  small  pair  of  pincer  legs, 
while  all  the  mouth-organs  are  true  legs — the  whole  structare 
indicating  the  extreme  of  degradation. 

Id  the  order  of  Decapods  having  nine  as  the  normal  number 
of  pairs  of  cephalic  organs,  the  species  of  the  highest  group  have 
these  organs  compacted  within  the  least  space  consistent  with  the 
structure  of  the  type ;  in  those  a  grade  lower,  the  posterior  pair 
is  a  little  more  remote  from  the  others,  and  begins  to  be  some- 
what  pediform ;  a  grade  lower,  this  pair  is  really  pediform,  or 
nearly  like  the  other  feet;  and  stQl  lower,  two  or  three  pairs  are 
pediform.  Still  lower  in  the  series  of  Decapods  (the  Schizopods), 
there  are  examples  under  the  principle  of  degradation  above  ex- 
plained— (1)  in  the  absence  of  two  or  three  pairs  of  the  posterior 
thoracic  appendages,  (2)  in  the  absence  or  obsolescence  of  the 
abdominal  appendages,  (3)  in  the  Schisopod  character  of  the 
feet.  These  Decapods,  thus  degraded,  approximate  to  the  Ento- 
mostracans, although  true  Decapods  in  type  of  structure.  Thus 
the  principle  is  exemplified  within  the  limits  of  a  single  order, 
as  well  as  in  the  range  of  orders. 

This  connexion  of  cephalization  with  rise  of  rank  is  also  illus- 
trated abundantly  in  embryonic  development.  It  is  one  of  the 
fundamental  principles  in  living  nature*. 

*  Id  hit '  Knnual  of  Geoltwy,'  ju£t  published,  tlie  writer,  speaking  of  the 
ancient  Ganoidi,  hu  prefened  to  use  uie  term  verttbraled  tails  latlur  than 


.y  Google 


310      Frof,  J.D.Dana  on  ih«  OburificatUm  of  Mammtdt. 

Wlien,  then,  in  a  group  like  that  of  MammalB,  in  which  two  ia 
the  premiling  number  ot  pain  of  locooiotive  organa,  there  ia  a 
tranifer  of  ^e  anterior  of  these  two  from  the  locomotive  to  tha 
cephalic  seriea,  there  ia  eridence,  in  this  exalted  eephaUation 
of  the  aystem,  of  a  distinction  of  the  very  highest  significance. 
Moreoverj  it  ia  of  the  more  eminent  valne  that  it  occnra  in  a 
cIbbs  in  which  the  number  of  locomotive  members  ia  ao  nearly  a 
constant  number.  It  places  Man  apart  from  the  whole  series 
of  MammalB,  and  does  it  on  the  basis  of  a  character  which  ia 
fondamentally  a  criterion  of  grade.  This  extreme  cephahution 
of  the  system  ia,  in  fact,  that  material  or  structural  expression 
of  the  dominance  of  mind  in  the  being,  which  meets  the  desire 
both  of  the  natural  and  intellectual  philosopher. 

This  cephalization  of  the  human  system  has  been  recognised 
by  Cams,  but  not  in  its  connexioa  with  a  deep-rooted  structural 
law  pervading  the  animal  kingdom.  It  is  the  comprehensive- 
nesa  of  the  law  which  gives  the  special  fact  its  great  weight. 
Aristotle,  in  his  three  groups  of  Mammals,  the  Dipoda  or  two* 
footed,  the  Teirapoda  or  four-footed,  and  the  Apoda  or  footlesa 
apecies,  expresses  distinctions  according  with  this  law.  The  term 
Dipoda,  as  applied  to  Man,  ia  far  better  and  more  philosophical 
than  Bimatui. 

The  erect  form  of  the  structure  in  Man,  althongh  leas  authori* 
tative  in  classification,  is  a  concomitant  expression  of  this  cepha- 
lisation ;  for  the  body  is  thus  placed  directly  beneath  the  brain 
ta  the  subordinating  power,  and  no  part  of  the  structure  is  either 
anterior  or  posterior  to  it.  Two  feet  for  locomotion  ia  the 
amallest  possible  number  in  an  animal.  Cephalic  concentration 
and  posterior  abbreviation  are  at  their  maximum.  The  charac- 
ters of  the  brain  distiagoishing  the  Arcbencephala  (Man}  in 
Frof.  Owen's  system,  ao  far  as  based  on  its  general  form  or  the 
relative  position  of  ita  parts,  flow  from  the  erect  form. 

Man's  title  to  a  position  by  himself,  separate  from  the  other 
Mammals  in  classification,  appeara  hence  to  be  fixed  on  atrue* 
tural  as  well  as  psychical  grounds. 


jtattraeertel,  becaow  thu  cbsncterirtic  of  a  pmloDged  Tatebial  column  is 
a  muk  of  inferiority  of  gnde,  on  the  pnnciple  eiplaiaed ;  snd  the  diiap- 
petianee  of  it,  in  the  MeEozoie  en,  was  in  initance  of  that  abbreTiation  of 
the  posterior  extremity  connected  with  a  rite  in  grade.  It  ii  well  exempli- 
fied slso,  «■  Aguiiz  hH  made  Lnom,  in  the  development  of  the  modern 
Ganoid,  the  young  having  a  vertebrated  upper  lobe  of  die  tail,  which  i| 
loat  before  reaching  the  adult  liie.  Another  reason  for  uiing  the  term 
vertebrated  \%,  that  in  some  of  the  ancient  Ganoid*  with  vertebrated  taili 
the  vertebral  prolongation  i*  central  in  the  tail,  and  the  form  ia  therefore 
not  at  all  heterocercal. 
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The  other  Mammals  an  either  true  vw^anmt  apedet,  or  aami> 
mmarout. 

The  latter,  including  the  Manmpiala  and  Monotremei,  eon- 
■titute  a  natural  group,  aa  usually  so  r^arded,  the  most  fauda- 
nental  eharacteristic  of  which — the  immaturity  of  the  young  at 
birth,  by  which  they  are  related  to  onparous  Vertebrates — 
suntests  the  name  Ootieoidt. 

The  viviparous  species  are  variously  arranged  by  different 
■oologiats*.  Prof.  Owen,  basing  his  Bubdivisions  largely,  aa  baa 
been  stated,  on  the  characters  of  the  brain,  makes  the  two  groups 
<]ryreucephala  and  Lissencephala,  tbe  former  so  named  &om 
having,  m  general,  the  surface  of  the  brain  convoluted,  and  the 
latter  from  ita  being,  with  some  exceptions,  tmoolh. 

The  Gyrencepbala  include,  in  Prof.  Owen's  system,  three 
groups :-— I.  the  Unguiculata  (cousisting,  as  presented  by  him, 
of  the  orders  1,  Quadrumana,  2,  Camivora) ;  II.  the  Uugulata 
(1,  Artiodac^la  or  Ruminantia ;  2,  Ferissodactyla  or  Soliduugu- 
lata  and  Muftungulata,  3,  Proboscidia,  4,  Toiodontia) ;  III.  tbe 
Mutilata  (1,  Sirenia,  2,  Cetacea).  The  Ltaseocephala  compriae 
four  orders,  arranged  by  him  as  follows :  (1)  Bruta  or  Edentata 
(Sloth,  8k.),  (2)  Cheiroptera  or  Bats,  (3)  lusectivora  (Mole, 
Hei^og,  &c.),  (4)  Rodentia. 

Although  the  charaeteriBtica  of  the  brain  do  not  set  forth 
satisfactorily  the  diatiuctions  between  the  Gyrencepbala  and 
Lissencephala,  the  groups  themselves  (first  laid  down  with  the 
limits  here  assigned,  as  Prof.  Owen  states,  by  Jourdan)  appear 
to  be  founded  in  nature.  In  the  arrangement  of  the  groups 
under  these  two  divisions,  however,  the  system  proposed  below 
widely  differs  from  the  above. 

The  Crustaceans  have  here  also  afforded  the  writer  tbe  prin- 
eiplea  of  elaasification  on  which  be  rests  hia  concliuionst< 

The  orders  among  Crustaceans  are  based  not  only  on  a  dif- 
ference of  structure  and  cephalization,  hut  also  on  a  difference 

*  See  Frofauor  Owen't  memoir  tlready  refeired  to,  for  an  account  of 
different  earlier  lyttems  of  the  dtuiflcation  of  Munmali. 

t  Pnueiple*  are  none  the  ten  importuit  became  indicated  amoiw  these 
lower  Articulstci.  The  tumi  of  a  cloied  tniral  tire  eatily  mittaken  for 
drclei,  •«  wu  long  the  eaie  with  those  of  nowert  in  plantti  but  if  the 
spire  be  drawn  out  loag,  it  then  ezhibita  ita  true  chtncten,  and  may  dis- 
play detilli  that  are  otberwiie  undiicoTerable.  The  cUw  of  CnHtaceani 
u  an  example  of  a  type  of  itnicture  thui  drowit  out,  iti  ipeciei  rsnging 
from  the  microicopio  memberleu  Botifer  to  the  biKhetf  crabi ;  wnA  tbe 
genera  are  diitributed,  to  to  *pe«k,  at  dittant  iutervau  along  the  coone  <^ 
the  seriei,  unce  they  are  comparatiTcly  few  in  number.  Fundamental 
pnndplet  in  loologieal  icience  ire  therefore  exhibited  in  tbii  oUas  en  a 
ma^ufied  scale,  easily  perceived  and  imdpntood. 
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in  the  normal  magnitade  of  the  lire-system.  The  Decapoda  are 
built  on  a  life>sy8tem  of  large  size  as  to  plan  as  compared  with 
that  of  the  Tetradecapods.  Deducing  the  relative  size  from  the 
mean  dimensions  of  Ihe  active  species  under  the  two  types,  the 
ratio  is  nearly  as  4 : 1.  [See  the  papers  of  the  author  already 
referred  to.)  Moreover,  while  thus  distinct,  the  subdivistons  of 
the  two  orders  form  parallel  series, — the  Brachyunms.'Anomou- 
rans  and  Macrourans  running  a  close  parallel  with  the  Isopods, 
Anisopoda  and  Amphipods;  for  the  Isopods  are  literally  Bra- 
chyural  Tetradecapods,  and  the  Amphipoda  Macrmtral*. 

The  life-system  in  the  Entomostracana  is  on  a  still  smaller 
plan. 

Among  the  viviparous  Mammals  (exclusive  of  Man)  the  first 
group  differs  from  the  second  oa  this  same  principle — the  fact 
of  a  larger  and  more  powerful  type  of  structure  or  life-system. 
This  fact  standa  out  boldly  to  view  on  comparing  active  species 
of  each — the  orang-outang  with  the  largest  bat,  the  tiger  with 
any  Insectivore,  the  horse  or  elk  with  any  Bodent,  a  Cetacean 
with  any  Edentate.  The  species  of  the  second  division  are  rela- 
tively small  and  feeble  animals;  and  if  they  are  sometiraea  of 
great  bulk,  as  some  ancient  sloths,  it  is  an  example,  though 
natural  to  the  species,  of  vegetative  overgrowth ;  for  the  bodies 
of  the  sloths,  great  and  small,  are,  in  fact,  too  bulky  to  be 
vielded  well  by  the  small  life-system  within. 

Adopting  this  view  as  presenting  the  true  basis  for  the  sub- 
division of  the  viviparous  Mammals,  the  two  groups  are  sig- 
nificantly designated  (I)  Megatthtnes  (from  fieyai,  great,  and 
<r$evo<i,  strength),  and  (2)  MicrostHenes  (from  fiuepo^,  small,  and 
aOevm).  Judging  of  the  mean  size  of  the  life-system  in  the 
two  divisions  from  their  more  active  as  well  as  powerful  species, 
the  lineal  ratio  is  not  far  from  4 : 1,  as  between  the  Decapods 
and  Tetradecapods. 

The  orders  in  these  two  groups,  the  Megasthenea  and  Micro- 
athenes,  have  throughout  a  precise  parallelism.  The  Bats  or 
Chiropters  in  the  latter  represent  the  Monkeys  or  Quadrumanes 
in  the  former,  these  orders  having  such  close  relations  that  they 
are  made  to  follow  one  another  in  Cuvier'a  system ;  the  Insecti- 
vores  represent  the  Carnivores ;  the  Bodents  represent  the  Herbi- 
vores ;  and  the  Brutes  or  Edentates  the  Mutilates. 


*  The  ptrallelinn  ii  complete;  tor  the  Airphipods  differ  Iram  the  Ito- 
poda  jiut  et  the  Macnniniu  from  the  Brachjiiruit,  in  having  a  la^er  and 
leM  compacted  head,  looser  and  larger  mouth- organt,  loDger  segment!  to 
the  body,  and  an  elongated  foot-bearing  abdomen — all  points  of  inferior 
coDceutratioQ  and  cepfaolization. 
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The  classificatioa  indicated  is  then  as  follows : — 

I.  Archontia  (tcI  Dipooa) — Man  (alone). 


II.  MeOAHTBZNA. 

1.  Quadrumana. 

2.  Caniirora. 

3.  Herbivora. 

4.  Mutilata. 


in,   MiCROSTHENA. 

1.  Cheiroptera. 

2.  InsectiTora. 

3.  Rodentia. 

4.  Bruta  (Edentata). 

IV,  OoncoiOEA. 


It  is  interesting  to  observe,  also,  that  the  four  orders  of  Mega- 
sthenes  rise  in  grade,  from  the  4th  to  the  1st,  on  the  principles  of 
cephalization  stated ;  and  this  affords  other  evidence,  superadded 
to  that  of  higher  importance  based  on  difference  in  type  of 
structure,  as  to  the  naturalness  of  theae  subdivisions.  The  spe- 
cies of  the  4th  (the  Mutilates)  are  characterized  by  a  degrada- 
tion and  partial  obsolescence  of  the  limbs,  by  the  body  being 
massively  prolonged  behind,  by  a  large  part  of  the  elongated 
vertebral  eolumu  being  used  for  locomotion,  by  the  form  and 
the  low  grade  of  structure  of  the  head,  and  by  the  teeth,  always 
of  extreme  simplicity  of  form,  in  most  species  of  one  set  only,  in 
some  excessively  multiplied  in  number,  in  others  all  wanting — 
peculiarities  indicating  a  very  low  degree  of  cephalization,  and 
even  a  dsffradation  of  the  anterior  as  well  as  posterior  extremity. 
Those  of  the  3rd  (the  Herbivores)  by  a  more  abbreviated  body, 
by  the  two  pairs  of  limbs  being  complete,  but  serving  only  for 
locomotion,  by  an  elongated  head.  Those  of  the  2nd  (the 
Carnivores)  by  the  limbs  being  still  more  perfect,  and  serving, 
the  anterior  especially,  for  grasping,  by  the  head  being  shorter 
and  more  compacted  and,  in  general,  more  complete  in  the  series 
of  teeth.  Those  of  the  Ist  (the  Quadrumanes)  by  the  anterior 
limbs  serving  still  more  perfectly  as  hands,  by  the  cephalic 
extremity  being  further  shortened,  also  by  the  mammee  being 
pectoral,  as  in  Man.  There  is,  in  the  series  of  orders,  an  advance 
by  stages  towards  that  acme  of  cephalization,  Man. 

Among  the  Microsthenes,  the  rise  in  rank  on  this  principle  is 
no  less  apparent.  It  is  well  seen  between  the  lowest  (the  Brutes) ' 
and  the  others.  These  have  posteriorly  a  remarkably  lax  verte- 
bral column,  but  two  or  three  of  the  vertebne  being  soldered 
together  to  form  the  sacrum.  The  cephalic  extremity  exhibits,  not 
only  a  low  grade  of  cephalic  concentration,  as  shown  in  the  larger 
number  of  cervical  vertebne  in  some  species,  the  excessive  num- 
ber of  teeth  in  some  species,  the  characters  of  the  skull,  but 
also  a  marked  example  of  ceplialic  degradation  in  the  jaws,  in 
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tbe  nn  few  teeth  in  most  specie)  and  their  total  abaoicfi  ia 
some,  in  the  inferior  character  of  the  teeth  and  the  growth  of 
but  one  set— in  all  of  which  characteriatics,  as  well  bb  their  bulky 
bodiea,  there  ia  a  close  parallelism  with  the  Mutilate^  the  lowest 
of  the  Megaatheuea. 


XXIV. — Dioffnogtic  Notice*  of  New  Canarian  CoUoptera. 
By  T.  Vernon  WotiASTON,  M.A.,  P.L.S. 
Hatiko  been  occapied  for  Bome  time  past  in  preparing  a  Cata- 
logue of  the  Coleoptera  of  the  Canarian  Archipelago,  and  being 
luavoidably  delayed  in  the  completion  of  it,  the  following  dia< 
gnoaea  of  a  few  of  the  new  forma  which  hare  long  been  described 
at  considerable  length  in  my  manuscript,  and  many  of  which 
are  now  widely  distributed  in  European  collections,  may  serve 
to  secure  the  priority  of  the  names  which  I  have  imposed  upon 
them. 

Fam.  Canblda. 

OeniiB  Metablstits,  Goebel. 

1.  MetabUtua  inaquaUt. 

il.  ftneua,  disdncte  alutaceus,  sat  niddui;   prothorace  cordato( 

elytris  plos  minos  inRtjuaUbus,  diatincte  striatia,  utroque  foTcis  3 

magma  notato  j  sntenms  femoribosfjue  nigro-piceii,  illii  ad  baain, 

tibiis  tarsisque  plus  minus  piceo-fuscis. 

liOng.  Corp.  lin.  ll-lj- 

Habitat  in  Cauana,  Teneriffa,  Gomera  et  FaJma,  prRsertim  in  ^l- 
ntiaa  degens. 

Genua  Tahci,  Clairv. 
2.  Tarut  jargoidet. 
T.  anboiddiiB,  ftisco-piceus,  pilii  molUbus   erectis  brevissimis  nt 
dense  vestitui ;  capite  protboraceque  dense  et  profiinde  icabroso- 
punctatii,  boc  cordate  sngulis  ipais  poiticis  paulo  ezstantiboi ; 
elytris  OTslibus,  subconvexis  et  undiilato-ineequalibus,  proiunde 
(aed  subiiregulariter)  punctato-striatis,  mteratitiis  minute  puncto- 
latis,  limbo  vix  rufescentiore ;  antennis  pslpieque  testaceis,  pedibus 
pallido-teetaceis. 
.  Long.  Corp.  lin.  2^2|. 
Habitat  in  sylraticia  montosis  Teneriffffi,  sub  lapidibns  rarissimna. 

Genus  Masobeub,  Dej. 

3.  Matoreua  arenicola. 

11.  nigro-piceus,  dictincte  (ocnlo  armato)  alutacens;   prothoraoe 

trantrerBO,  subconvexo,  poadce  in  medio  plus  minas  conipime 

truurernm  impresso  sed  riz  rugato,  canalicuU  centrali  baud  pro- 
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fanda  necnon  hntice  et  poatice  pins  minus  Bub-obioleta ;  tijtnM 
leriUr  Bubcreiuitor«triati>,  td  bnam  plus  mmus  distiacte  rufeioen- 
tioribnc;  aotennis,  palpu  pedibusqoe  picep-teBtueis ;  unguicnlil 
kriter .  dentJcnUds. 

Long.  coip.  lin.  2-2^. 

Habitat  m  arenoeb  -  m&ritimiB  (pint  minus  saliDu)  LtniaroUe  et 
Fuertcventnns,  tempore  hibemo  et  vernili,  tunc  inde  Tulgaris. 

Genoa  Amau,  Bon. 
(Subgenus  LsiocMHis,  Zimm.) 
4.  Amara  versuta. 
A.  breriter  ovata,  nigro-picea,  (eneo-micans,  conma;  prothorace 
breri,  tmnsrerao,  ad  latera  mai^nato  et  SMjnaliter  rotundato,  bui 
vix  punctato  (interdum  impunctato)  sed  utrinqne  fbveiB  2  (interna 
sc.  majore  1ong:iore,  sed  externa  parra,  minus  proAmda,  subrotun* 
data)  notato,  postJce  in  medio  transveTBim  impresso ;  elytria  paulo 
dilnUoribns  (fusco-picna),  crenato-striatia ;  antennis,  palpiB  pedi- 
busqne  testaceis. 
Long.  Corp.  lin.  2-2^. 
Habitat  Lanzarotam  et  Fuerterentnram,  aub  lapidibus,  paanm. 

Genm  Cbatoonathus,  Dej. 
6.  CrtttoffnatJau  $olUariu$. 

C.  ater,  snbcylindnco-oblongns ;  capite  magno;  prothorace  sub* 
quadrato,  postice  vix  angiutiore,  basi  utrinqne  fovea  ut  profunda 
punctata  impresso  ;  eljtris  oblongis.  profunde  crenato-striatiB,  in- 
terstitio  septimo  ad  apicem  ipdssimum  punctulis  circa  2-4  (inter- 
dum indiatinctia  canfusia)  notato  ;  antennis,  palpia  tarsisque  rufo- 
ferrugineis,  femoribus  tibiiaque  piceia. 

Long.  Corp.  lin.  4  j-S. 

HaHlat  Laniarotam  et  Fnerteventuram,  sub  lapidiboB  in  lods  inter- 
mediiB  et  editioribua  sat  vulgaris. 

6.  Cratognathus  fortunatui. 

0.  [Hceus,  oblongns ;  capite  magno ;  prothorace  subquadrato,  poatice 

■nbrecte  angustiore,  basi  utrinque  vix  punctnlato  vix  impreiBO ; 

eljtrii  suboTato-obloDgia,  striatu,  intergtitio  septimo  ad  apicem 

Ennctis  circa  2'-4  notato ;   labro  rufo-piceo  ;  antennis,  palpia  pedi- 
nsque  rufo-femigineia. 
Long,  corp,  lin.  5-5|. 

Habitat  montes  Canarise  Grandis,  in  pineto  quodam  regionia  "  Tar*- 
jana"  dictn  mense  Aprili  a.d.  1858  aat  copiose  repertus. 

7.  Cratognatkui  micant. 
C.  prRcedend  umilia,  aed  paulo  minor,  in  utroque  sexu  fere  sequaliter 
nitidua ;  protborace^^ad  laten  paulo  magia  siQuato  ]  elytria  antiee 
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paulo  magu  truncatis  (ergo  vix  brevioribua),  iaterstitii  sepUmt 

pnnctii  obsoletis ;  pedibus  paulo  pallidioribos. 
Long.  Corp.  lin.  4^-5. 
Habitat  in  TeneriSa  et  Gomera,  tunc  inde  baud  infreqneiu. 

Genos  Tbechus,  Clairv. 

8.  TVechus  fiavolmbatus. 

T.  niger,  nitidua;  prathorace  trans verso-subqiudrato,  poadce  parfo 

nn^stiore,  angalii  ipsUsimis  posticia  minutissime  prominulig,  basi 

utnnque  leriter  foveolato ;  elytris  oblongo-ovaUbua,  subdepreasis, 

limbo  plus  ininos  flavo-testacco,  striatis  (striia  tJx  subcrenatis, 

exterioribus  obsoletig);  antennis  nigro-foscescentibus,  ad  basin  nifo- 

testaceis ;  pedibus  pdlido-testaceis,  tibiis  plus  minus  obscurioribus. 

Long.  Corp.  tin.  1^1|- 

Trechu  jUmolmhatiu,  Scliauin,  in  btt. 

Habitat  in  Canaria,  Teneriffa,  Gomera,  Falma,  et  Ilierro,  vulgaris. 

Genua  Perileftus,  Scbaum. 

■  Perileptui  nigritulus. 


P.  omnino  P.  areolato  simi 
fortissime  armnto  grosai 
magis   pubescens ;    capi 


ilis,  eed  vis  major  minusque  nitidus  (oculo 

us,  prBeaertim  m  elytris,  aiutoceua),  paulo 

pitc   postice  dilute  rufeacentiore  ;    eljtria 

(Umbo  postico  pallido  excepto)  toCis  nigris,  paulo  magia  parallelis, 

interstitiia  vix  minus  convexis;  antennis  paulo  longioribus,  robus- 

tioribna. 

Long.  Corp.  lin.  1-1^. 

Habitat  Teneriffam,  inter  lapillos  per  marginem  paludis  cujusdam 
parvte  prope  urbem  Sanctse  Urucis  siUe  copiose  deprehensus. 

Fam.  DTtiacidas. 
Geaus  Haliflvs,  Lat. 
10.  Haliplus  suffasus. 
B,  oblongns  i  capite  nigro-piceo,  latiusculo,  punctato  ;    prothorace 
testaceo,  antice,  postice  in  medio,   necnon  in  disco  nigreacente, 
basi  lato  (el^trorum  basin  paulo  auperante),  ad  latera  obfique  aub- 
recto,  in  medio  profunde  punctato,  postice  utrinque  liuea  curvata 
abbreviata  notato ;  elytris  teataceis  (pnesertim  pone  diacum),  nigro 
Guffusis,  antice  sub  parallel  is,  punctato-striatia,   intersUtiia  perce 
punctatis ;  antennis  pedibusque  testaceis. 
Long.  Corp.  lin.  Ij^-IJ. 
Habitat  in  aquis  CanariK  et  Gomene,  fainc  inde  paium  Tulgeris. 

Fam.  Aaisotomide. 

Genm  Anisotoua,  111. 

II.  Anisotoma  ctmarienm. 

A,  ovaliii  convexa,  nitida,  nigro-  vel  fusco-picea ;  capite  prothoraceque 
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Bat  distincte  puncUtiE ;  eljtris  versus  buin  paulo  nifescentioribiu. 
Bat  profunde  puactato-striatis,  ioterstJtiis  puDCtulatis ;  antennis  ad 
basin  pedibuBque  piceo-rerrugineis,  femohbus  muticis.  Ma*  tibiis 
posterioribuB  diBtinctJus  arcuatb. 

Long.  Corp.  lin.  I. 

Habitat  in  Canaria  et  Hierro,  rarbsima. 

Fam.  Vltidiilidse. 
Genua  Brachypteeus,  Kngel. 
12.  Brachypienui  velatus. 
B.  oblongo-oTatua,  subconvexus,  TirideBcenti-niger,  nitiduB,  grosae 
flaveacenti-cinereo  pubeBcens,  dense  punctatus ;  prothorace  ad  k- 
tera  subeequaliter  rotundnto,  angulis  posticis  obtuns ;  Bcntello  ob- 
tuse triangulari ;  antennis  pedibusque  rufo-testaceiB,  ilUrom  clara 
tBTBonimque  apicibus  ipsisaimis  nigresceatibns. 
Long.  carp.  lin.  }^1. 

Habitat  ID  Lanzarota,  Canaria,  Teneriffa  et  Hierro,  super  folia 
Urtiete  urenlis,  L.,  parum  vulgaria. 

Fam.  Cocqjida. 

Genus  Sylvanus,  Lat. 

(Sabgenas  ^bapbilub,  Redt.) 

13.  Sihanus  mtbigena. 

S.  angusto-elongatus,  subconvexus,  fusco-niger,   denae  flarescenti- 

cinereo  pubescens ;   capite  prothoraceque  rugose  punctntis,  hoc 

lequali,  angusto,  BubcjUndnco,  postice  rix  anguatiore,  ad  latera 

BUDTecto  ac  distincte  crenulato,  angulia  ipsis  posticis  obtusis  aed 

ai^te  determinatis,  penicilktia ;  elytris  rugose  et  denae  seriatim 

punctatis,  versus  bumeros  interdum  paulo  fiiscescentioribus ;  fe- 

moribns  piceis  (  antennia,  tibiis  tarsisque  piceo-femigineis. 

Long.  corp.  lin.  l-H- 

Habitat  in  aridia  excebia  Teneriffte,  inter  lapillos  ramulosqne  emor- 
tuos  aub  arbusculis  Spartii  tiubigenie  bumi  jaceutibus,  velodssiine 
cuireus,  uecnon  fere  ad  9000'  s.  m.  agcendeus. 

Fam.  CiTptophagidn. 

Genua  Crtftophaovb,  Herbat. 

14.  Cryptophagwi  hesperius. 

O.  fbsifonni-oblongns,  rufo-ferrugineus,  pube  brevi  albida  parce  ves- 

titus ;  prothorace  profunde  et  dense  punctato,  postice  anguatato, 

angulis  anticis  ampliatis,  ad  latera  denticulis  acutis  circa  4-.'>  ar- 

niato ;  elytris  aubfusiformibus,  sat  dense  punctatis ;  antennis  pedi- 

busque  longiuBculia,  graciusculis,  vix  pailidioribua. 

Long,  corp,  lin,  ^-\- 

Habitat  in  sylvaticis  snbsylvaticisque  CanariK,  Teneiiffae,  Gomerse, 

Palmee,  et  Hierro,  vulgaris. 
Aim.tfMag.N.Hitt.  Ser.8.   Vol.xi.  15 
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Fam.  DermBstidie. 

Genus  Tblofes,  Bedt. 

15.  Telopea  nmltifascialut. 

T.  OTslis,  niger,  nigrescente  pubesceos ;   prothorace  ntrinqae  et  io 

maculia  2  posticis  elytrisque  in  fasciis  3,  necnoa  ad  apicem,  pallido 

piloaU ;  anteaoig  nigris,  ad  basic  picescentibus,  articulo  ultimo  (in 

utroque  seiu)  parvo ;  pedibus  piceis,  tareis  vii  pallidioribus. 

Mm.  Aatennarntn  clava  paulo  loogiore,  articulis  penultimo  et 
antepenultimo  leviter  elongatis. 

Ftem.  Antennarum  clava  paulo  breviore,  articulis  penuldino  et 
antepennltimo  terminali  fix  (singulatim)  majoribus. 
Long.  Corp.  lin.  l^lf- 
HaMat  Canariam  Grandem.ad  flores  Tarios  tempore  vemali  frequens. 

16.  Telopes  fascuUut. 

T.  breriter  oTslis,  niger,  nigrescente  pubescens ;  prothorace  ntrinqne 

et  in  macnlis  2  posticis  elytrisque  in  fasciis  2  (postica  subcTanea- 

cente),  necnon  nioK  ante  apicem,  pallido  pilosis  ;  antennb  uigria, 

ad  baun  picescentibus  ;  peoibus  piceis,  tarsis  vix  pallidioribus. 

Ma*.  Antennarum  clava  paulo  longiore,  articulo  ultimo  leviter 
elongato. 

Fam.  Antennarnm  clava  paulo  breviore,  articulis  tribua  inter  se 
subtequalibus. 
Long.  Corp.  lin.  IJ-vix  \\. 

Habitat  in  floribus  Teneriffce,  Gomerse  et  Palmee,  tempore  Temali 
frequens. 

Fam.  EUterida. 

OentlS  COPTOSTETHCS,  WoII. 
1 7.  Copioitelhua  brurmeipennis. 
C.  elongatus,  niger  tcI  fusco-niger,    elytria  pina  minus  brunneis, 
fulro  pubescens ;  prothorace  elongato,  basi  paulo  anguatato ;  ely- 
tria pube  suberecta  tenui  veatitis,  sat  profunde  crenato-striatia, 
interstitiis  subconvexis ;  antennia  pcdibusque  elongatis,  testaceis. 
Long.  Corp.  lin.  2X-3J. 
Habitat  in  Tenerifia,  Palma  et  Hierro,  sub  lapidibus,  passim. 

Fam.  Cnrcnlioiuda. 

Genus  Nanofhyes,  Scbon. 

18.  Nanophyes  Umulatm. 

N.  avatns,    pallido-testacens,  flares centi-albido  pubescens;   elytria 

profnnde   subpunctato-striatis,   fascia  media  parrs  sublunitbrmi 

utrinqne  valde  abbreviata  (interdum  per  suturam  fracta),  necnon 

in  interatitio  quinto  ssepe  macnlis  (una  Tel  duabns)  parris,  nigro 

omatis. 

Iiong.  Corp.  lin.  J-^. 

Habitat  Canariam  Grandem,  in  foliis  arbuscalarnm  Tastaricia  gat- 
liete  per  mai^nes  rivnli  ad  Mogan  crescentium  deprebensus. 
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Genua  Acalles,  Schon. 
19,  Acalles  verrucosus. 

A.  lateraliter  compressus,  Bupra  valde  arcuatna,  squamis  nigresceuti- 
bus  densissime  tectua  et  dUutioribua  irroratus ;  prothorace  postice 
p&nlo  angustato,  ad  latera  late  albido  Bquamoso,  ante  medium 
setoso  4-tubeTculato ;  elytiis  postice  paulo  coarctatis  sed  ibidem 
decorvis,  nodulis  plurimis  setosia  inatructia,  argute  atriato-punc- 
tatia,  mox  pone  medium  macula  parra  obluuiformi  utnnque 
lolde  abbreviata  albido  omatis ;  pedibua  tarsonimque  articulo  1™° 
eloDgHtis,  tibiarum  aquamis  erectia  elongatis. 

LoDg.  Corp.  lin,  2J-3. 

Habitat  in  elevatia  aylvaticis  Teneriffie  et  Palmffi,  rarisaimua. 

Genus  Echinodera,  Woll. 

20.  Echinodera  crenata. 

E.  squamia  fuacia  nigreacentibuaque  dense  rariegata  et  cinereia  plus 
minus  maculata,  aetia  longiuaculia  auberectia  obsita  \  prothorace 
prorunde  et  denae  puactato,  aetia  apicalibua  vix  loogioribua  ;  elj- 
tria  elongato-oTatis,  ad  humeros  vix  oblique  truncatia,  aat  profunde 
creosto-atriatis,  pone  medium  macula  magna  obluniformi  (antice  et 
postice  plus  minua  nigro  terminata),  uecnon  nebula  (plua  minus 
magna,  suffusa)  reraua  humeros,  cinereo  omatia. 

Long.  Corp.  lin,  1^2. 

Habitat  in  montibns  editioribua  Teneriffse,  sub  lapidibns  inter  6000' 
et  9000'  8.  m.,  ultra  regiones  sylvaticaa,  occurrena. 

Genus  Atlantis,  Woll. 

21.  Atlantis  angusiula. 

A.  anguatulo-Bubcylindrica,  atra,  subnitida,  subtiliter  pubescena  pilia- 
que  elongatia  erectia  in  elytris  obsita ;  rostro  craasiuaculo,  punctate, 
oculis  rotuDdatis,  prominentibua  ;  prothorace  conveso,  per  basin 
ipsiaaimam  aubsinuato  et  diatincte  mai^ato,  aat  profunde  sub- 
niguloso-punctato  punctuliaque  minutis  intermediia  valde  distinctis 
parum  crebre  irrorato  ;  elytria  aubcylindricis,  profunde  punctato- 
atriatia ;  antennis  tarsiaque  piceia  ;  femoribua  tibiisque  nigria. 

Long.  Corp.  lin.  3— )|. 

Habitat  Caoariam  Grandem,  aub  lapidibua  in  inferioribua  et  inter- 
mediia late  diffusa. 

Genus  LAPAROCERrs,  Schon. 

22.  Laparocertts  excavatus. 

L.  niger,  uitidua,  fere  calvus;    prothorace  convexo,  miuutissime, 

denae  et  levissime  punctulato  punctisque  majoribua  sed  vii  pro- 

fundis  parce  noteto,  fere  simplici ;  elytris  baei  aubbisinuato-trun- 

catia,  cailo  hnmerali  valde  incrasaato,  profunde  puuctato-striatia, 

interstitiis  minutissime  tnuiBTersim  aubstriguloso-rugatis  et  punctis 

remote  obsitis ;  antennis  rufo-ferrugineis,  peJibua  rufo-piceis. 

15* 


.y  Google 


220        Mr.  T.  V.  Wollaaton  on  new  Canarian  Coleopt, 


Mat  sffipius  nitidior,  tibiis  anticia  intus  versus  apicem  profunda 

excavatis,  posticis  fortiter  sed  parce  aerratis. 
Long.  Corp.  Un.  4-5^. 
Habitat  in  montibua  aylvalids  Teoeriffce,  praeertim  inter  muscos  et 

lichenes  ad  truncos  arborum  creacentea. 

23.  Laparocents  crasHfrotis. 
L.  niger  vel  piceo-aiger,  parum  nitidus,  plus  minus  dense  et  grosae 
submetallico-squamoso  tesaellatua ;  capita  convexo,  crasBO,  rostro 
crasao  aubtriangulari  groaae  denaeque  punctato  et  profnnde  canali- 
culato  1  prothorace  conreso,  punctato  punctuliaque  minntis  inter- 
medtis  dense  irrorato  ;  elytria  oblongo-aubovalibus,  pnnctato-stri- 
atis,  interatitiis  vix  punctulatia  et  pilia  brevibus  auberectia  remods 
pneaertim  postice  obaitia  ;  antennis  rufo-fermgineis ;  pedibus  rufo- 

Long,  Corp.  tin.  3|J-5. 

Habitat  sub  lapidibua  scoriisqne  in  re^onibus  Ttnenffm  valde  ele- 
Tatia,  usque  ad  8000'  s.  m.  aacendens. 

34.  Laparocerus  inagualis. 

L.  Eeneacentt- niger,  nitidus,  parce  submetallico-aquamoso  tessellatus 
pilisque  plus  minus  elongatia  erectis  tulvescentibua  prtesertim  in 
elytns  parce  obaitus ;  prothorace  parro,  ai^sto,  aubcylindrico- 
conico,  aat  grosse  punctato  punctulisque  minutiaaimis  intermediis 
dense  irrorato ;  elytris  latiusculis,  subquadrato-oblongia,  punctato- 
Btriatis,  interstitiia  alternis  valde  tuberculato-ineequalibus,  tuber- 
culls  paulo  fulvescen^-aquamoso  fasciculatia  ;  antennia,  tibiis  tar- 
usque  ferrugineia,  femoribus  ferrugineo-piceis. 

Long.  Corp.  lio.  3-4. 

Habitat  Teneriffam  aylTaticam,  In  laurctls  editioribua  supra  Tagana- 
nam  captua. 

35.  Laparocents  eUipticus. 

L.  ferrugineuB,  subniddus,  dense  aericeo-metallico-squamoso  tessel- 
latus pilisque  elongatis  auberectia  poatice  obsitus ;  rostro  crasao, 
oculia  magnia  -,  prothorace  parvo,  angusto,  ruguloao-subalutaceo, 
parce  et  leviter  punctato,  basi  subemarg^nato  ;  etjtris  ovato-ellip- 
ticis,  basi  conjunctim  triainuatis,  leviter  punctata -striatia,  iuter- 
stitiis  altemia  plus  minus  liete  tesaellatia. 

Long.  Corp.  lin.  4-5. 

Habitat  in  aylvaticis  excelsia  Teneriffse  et  Palmee,  vel  inter  muscos 
licbenesque  ad  truncos  arborum  crescentes,  vel  sub  cortlce  lain 
latitans. 

Genus  Sitones,  Germ. 
36.  Sitonei  ptmctiger. 

S.  oblongus,  aquamia  griseis  cinereisque  variegatus  et  setia  piliforml- 
bus  demissb  obaitus;  capite  prothoraceque  profunde  rugoso- 
punctatia,  illo  postice  punctis  duobua  cinereis  omato,  oculia  ob- 
longis  rotundatis  valde  pTomineiitibus,   hoc  ad  latera  pallidiore 
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rotundato,  Unea  media  et  punctis  2  rel  3  utrinque  annexis  pal- 
lidioribus  oraato ;  eljtris  cylindricis,  per  satureni  obscure  albidU, 
interBtitiis  alternis  Itete  fulvo  Disroque  tessellatis;  antennia  ad 
basin  pedibusque  (squamosis)  cUnoribua. 

Long.  Corp.  lin,  2^-3. 

Babitat  LanzaroUm  et  Fuerteventuram,  sub  lapidibuB  in  aridis  are- 
nons  et  calcariis  degens. 

27.  Siiones  setiger. 

S.  oblongiu,  squamis  griaeis  intequaliter  vestitua ;  capite  protborace- 
que  densisaime  et  profunde  rugoao-punctatis,  illo  oculis  obloDgo- 
rotundatia  prominentibus,  hoc  aubcyliadrico,  intra  apicem  (sub* 
elevatum)  conatricto,  ad  otrumque  latua  linea  panic  albidiore 
oraato ;  eljtris  prorunde  punctato-striatis,  tgI  otncure  vnriegatia 
(interatittis  alternis  obsolete  tessellatis)  vel  dense  fusco  aut  ochraceo- 
Aisco  squamosia,  aeepius  versua  lat^ra  squamis  albidioribus  obscure 
plagiatis,  interstitiis  setosis  (setis  nigrescentibiis  sed  in  interatitiis 
alternis  setis  albidioribus  distantibus  commixtis)  ;  antennia  brevi* 
buB  pedibusque  rufo-t'emigiueis,  capitulo  femoribuaque  obscu- 
rioribus. 

Long.  Corp.  lin.  1  j-2. 

Habitat  in  aridls  insularum  Oanariensium,  in  Palma  sola  hactenua 
baud  detectua. 


BIBLIOGRAPHICAL  NOTICE. 
Outlinet  of  Botany,  detigned  for  SckooU  and  College*.  Bv  J.  H. 
Balfour,  M.D.  &c..  Prof,  of  Botany  in  the  University  of  Edin- 
burgh. 12mo,  pp.  ;i2.  Black,  Edinburgh,  IS62. 
Tbk  title  of  this  book  showa  the  intention  ot  ita  author  in  the  pre- 
sent republication  of  the  article  "  Botany  "  from  the  *  Encyclopcedia 
Britannica.'  We  are  sorry  to  add  that  we  look  upon  it  as  a  mistake 
lo  think  that  the  book  is  nell  fitted  for  schools  aud  colleges  ;  for  we 
presume  that  here  "  colleges"  ia  aimply  a  synonym  of  "schools,"  It 
does  not  differ  sufficiently  from  the  same  author's  valuable  books  eu- 
dtled  '  Manual '  and  '  Class  Book '  to  be  suited  to  the  inferior  class  of 
teaching  usually,  and  perhaps  necessarily,  given  in  those  places.  It 
seems  to  na  far  too  hard,  much  too  lon^,  and  not  sufficiently  autho- 
ritative for  young  scholars.  In  abort,  it  is  too  good  for  its  purpose. 
If  Dr.  Balfour  lud  allowed  this  treatise  to  continue  in  the  position 
for  which  it  was  written,  and  to  which  it  is  well  fitted,  and  had 
prepared  a  small — very  much  smaller — book  containing  the  elements 
of  botany  in  simple  language,  be  would  have  done  more  service  to 
science.  Such  simple  dements  should  be  written  aa  by  a  master 
stating  hia  determinations,  and  usually  omitting  all  notice  of  the 
opiniona  of  others  (which  are  lo  be  found  properly  in  the  larger 
Cla»»-bookt  and  Inlraduetiotu),  leaving  out  moat  of  the  chemistry 
as  unintelligible  to  the  young  student,  and  omitting  the  greater  part 
of  the  technicalities  relating  to  the  Natural  Orders,  but  inaerting  in 
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their  pUce  an  outline  of  the  nstunil  arrangemeDt  Adopted  by  De 
Candolk  and  most  modem  systematic  writers.  We  thiak  that 
150  pages  devoted  to  this  latter  part  of  the  science  is  almost  alto- 
gether out  of  place  in  a  book  "intended  to  give  the  important  fccta 
of  botanical  science  as  briefly  and  popularly  as  possible." 

But  we  must  not  be  misunderstood.  This  is  an  excelleat  book, 
and  well  fitted  to  follow  a  "brief  and  popular"  primary  volume, 
such  as  Henfrey's  '  Rudiments.'  It  will  even,  we  suspect,  supersede 
Balfour'a  •  Manual '  in  many  places  where  that  has  been  usually  em- 
ployed :  this  is  a  misfortune ;  tbr  the  '  Manual '  is  far  better  fitted 
for  the  more  advanced  student  than  are  these  '  Outlines.' 


PROCEEDINGS  OF  LEARNED  SOCIETIES. 

ZOOLOQICAL    BOCIRTT. 

June  24,  1862.— E.  W.  H.  Holdsworth,  Esq.,  F.L.S.,  in  the 

Chair. 
Dbscription   of  Crocodilds  prontatcs,  a  New  Croco- 
dile   PROH   Old   Calabar   River,    West   Africa.      By 
Andrew  Morray,  Assist.  Secretary,  Royal  Horticul- 
tural Society. 
Cbocodilcs  frontatcs,  no¥.  sp. 

Head  broad  and  deep,  much  broader  then  in  C  vulgarii,  very  flat 
on  the  vertex,  and  with  the  margins  of  the  flat  portion  sightly 
raised  ;  the  lateral  margins  very  slightly  curved  ;  the  suture  inside  of 
the  lateral  marnn  placed  at  rather  more  than  a  fourth  of  the  breadth 
of  the  vertex  from  its  side.  This  suture  is  not  throughout  parallel 
to  the  lateral  mai^n ;  it  is  nearly  so  for  about  two-thirds  of  its 
Fig.  1. 


posterior  length  ;  towards  the  front  it  bends  a  little  outwards.  Fig.  I 
shows  the  form  of  the  sutures  in  this  species,  while  fig.  2  shows 
their  form  in  C.  vulgaris,  and  fig.  3  in  C.  leptorhynchm.     The  ver- 
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tes  in  the  two  last,  although  flattened,  is  not  so  depressed,  but  is 
slightly  rounded,  so  as  to  be  somewhat  higher  at  the  middle  thau  at 

Fig.  2.  Pig.  3. 


the  oia^n.     The  colour  in  C.Jrontatut  b  yellowish  with  blackish 

spots,  instead  of  brown  with  blackish  spots,  as  in  C.  vulgaris  and  C. 

Fig.  4. 


leplorkynchvg.     The  muzzle  is  shorter  than  in  either  of  the  others, 
deeper,  and  the  front  rises  higher  above  it ;  the  nostrils  are  more 
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promiaent  and  turned  up.  Both  the  head  and  the  lower  jaw  are 
deeper  than  in  C.  vulgaru  and  C.  Uptarhynehtt*.  (See  fig.  4,  which 
represents  the  head  of  C.  frontatus  seen  in  profile,  and  figs.  5  and  6, 
which  respectively  represent  the  profiles  of  the  head  of  C.  vulyaria 
and  C.  leptorhynchiu.)    The  disposition  of  the  scuta  or  plates  along 

Fig.  6. 


the  nose  or  muzzle  is  different  Ju  each  spedes.  Fig.  7  shows  them 
in  C./ronlatut;  fig.  8,  in  C.  vulgaru ;  and  fig.  9,  in  C.  leptorhyn- 
ehus.  It  will  be  seen  that  the  arrangement  in  C.  jrtmtatu*  is  much 
nearer  that  in  C.  ntlgarU  than  that  in  C.  leptoriyneAiu,  which  is  upon 

Fig.  7. 


k  tot*Ily  different  plan,  the  middle  space  in  it  being  free  frt>m  scuta, 
soft,  and  smooth,  with  trausverse  wrinkles  or  lines,  while  in  the  other 
two  the  space  is  covered  with  scuta,  those  in  the  middle  being  trans- 
verse. The  commencement  of  these  transverse  scuta  between  the 
eyes  is  also  different. 


.y  Google 


Mr.  A.  Murray  on  a  new  Species  of  Crocodile.         225 

The  scQta  on  the  nape  of  the  neck  are  differentW  proportioned  and 
placed  in  all  three  ;  and  here  the  arrangement  in  C.frontatvt  bears 
most  affinity  to  that  of  C.  leptorhynchus,  instead  of  to  tliat  of  C. 

Fig.  8.  Fig.  9. 


vulgarii.     Fig.  10  shows  this  arrangement  in  C/ron^a/iM  ;  lig.  II, 
in  C.  vulgarit;  and  fig.  12,  in  C.  leptorhynckai.      In  C./rontatut 

Pig.  10. 


and  (7.  leplorkynekvt  the  four  lai^e  scuta  areof  asubquadrate  form  ; 
in  C.  vulgarii  they  are  irregularly  eubhexsgonal.  In  the  latter,  not 
only  these  but  also  the  scuta  generally  are  flat,  with  a  longitudinal 
raised  line  or  carina.     In  C.  leptorhynchtu,  those  in  the  neighbour- 
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hood  of  the  four  lar^r  Bcubt  bear  &  pTOJecdog  oblong  umbo ;  and 
('.  frontatui  has  this  developed  in  a  manner  still  more  marked. 


The  same  character  prevails  in  the  rest  of  ihe  ecuta.  In  all  three 
species  there  are  sis  rows  of  lai^  scuta  down  tlie  back,  varyiog  in 
width,  diminishing  to  four  rows  in  the  lumbar  region.  In  C.  vulgaris 
these  scuta  are  flat,  with  only  a  slightly  raised  longitudinal  line  or 
carina.  In  C.  leptorhynehut  this  carina  is  much  more  raised,  so  aa  to 
form  regular  crests.  In  C.  frontatut  some  of  them  have  an  oblong 
umbo,  others  a  crest,  and  others  only  a  raised  line  :  the  affinity  in 
this  respect  is  greater  with  C.  leptorkyttehiu  than  C.  vulgaris.  It  ia 
the  same  with  regard  to  the  crest  down  the  tail.  In  all  three  the 
rows  of  dorsal  scuta  down  the  back  become  only  four  in  number 
after  passing  the  hind  legs,  forming  four  raised  lines,  two  on  each 
side  of  the  spine ;  the  inner  crests  or  lines  on  each  side  then  gra- 
dually approximate  (in  C.  milyarig  forming  a  narrow  channel)  and 
thin  off  and  become  obliterated.  The  outer  crest  on  each  side,  at 
about  the  seventh  or  eighth  joint  behind  the  hind  legs,  becomes 
broader  and  spreads  out  mto  a  flat  plate  or  leaf  turned  out  horizou- 
tally  on  each  side.  There  are  about  seven  joints  in  which  this  flat 
table-shaped  position  of  the  scuta  occurs,  and  about  the  same  number 
prevails  in  all  three.  As  this  disposition,  however,  does  not  com- 
mence suddenly  at  any  particular  joint,  but  proceeds  by  gradations 
out  of  the  crest  on  the  back,  the  number  may  be  modified  according 
to  the  degree  at  which  the  observer  reckons  the  horizontal  leaf  to 
commence.  The  size  of  these  scuta  is  proportionally  larger  in  C. 
fiontatui  and  C.  leptorhynckvs  than  in  C.  viilgarit.  These  hori- 
zontal thin  scuta  extend  one  on  each  side  for  a  certain  distance ;  and 
then  all  at  once  the  double  row  ceases,  and  is  replaced  by  a  series  of 
single  erect  scuta  running  down  the  top  of  the  tail.  In  my  specimens 
the  number  of  joints  before  this  single  crest  commences,  reckoning 
from  immediately  behind  the  bind  legs,  is  as  follows : — 

C.  vulffarii   18 

C.  leplorhynchut 17 

C  frontatvt 13 
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And  the  number  of  erect  termiiiB]  joints  is — 

C.  vulffaria    26 

C.  leplorhyneAut 19 

C./rontatut , . . .    19 

The  colouring  of  C.  frontatut  is  much  nearer  that  of  C.  leptO' 
rhynchui  thaa  G,  vulgaris.  The  latter  is  coloured  pale  ashy  brown, 
blotched  irregularly  with  dark  brown.  The  other  two  have  the  dark 
blotches  distributed  in  transverse  bands, — -C.  fi-ontatua  having  every 
alternate  two  rows  of  transverse  scuta  pale  and  dark — a  diapoution 
followed  in  C.  leptorkynekui,  but  not  so  regularly. 

Total  length  of  my  specimen,  21  inches;  total  length  of  head, 
from  tip  of  snout  to  back  of  under  jaw,  3^  inches  ;  breadth  of  head, 
1|  inch ;  length  of  muzzle  to  front  of  eye,  1^  inch  ;  length  of  eye, 
nearly  1  inch  ;  height  of  head,  2  inches ;  length  of  body,  from  ocd- 

Eut  to  back  of  hind  legs,  8  inches ;  total  length  of  tail,  1 2  inches  ; 
ingth  of  tail  to  commencement  of  single  crest,  5^  inches ;  leugth  of 
the  part  of  it  with  single  crest,  7i  inches, 

oil  the  whole,  this  new  species  seems  to  combine  many  of  the 
characters  both  of  C.  milgari»  and  C.  leptorkynehiu.  In  its  head  it 
is  nearest  to  C.  mtlgaru ;  in  its  colouring,  scuta,  and  tail  to  C.  lep' 
torhynehuM. 

1  owe  this  spedmen  to  the  kindness  of  the  Bev.  W.  C.  Thomson, 
the  accomplished  missiouBry  at  Old  Calabar.  He  wrote  me  word 
long  before  I  received  it  that  there  was  another  speries  of  Crocodile 
in  the  Old  Calabar  besides  the  two  generally  known,  that  it  was  ex- 
tremely scarce,  but  that  he  would  endeavour  to  procure  a  specimen 
for  me.  He  did  so,  and  sent  me  the  individual  from  which  this  de- 
scription is  taken,  alive.  It  reached  Liverpool  in  good  health,  but, 
most  unfortunately,  was  drowned  on  the  rulway  on  its  passage  to 
Edinburgh.  The  gentleman  who  was  kind  enough  to  charge  himself 
with  it  thought  it  would  not  live  unless  brought  in  water,  and  he 
put  it  in  a  foot-pail  half  full  of  water.  The  water  was  too  deep  to 
allow  the  poor  animal  to  rest  on  the  bottom  of  the  pail  and  stretch 
up  its  head  for  breath ;  and  when  the  jolting  of  the  railway  com- 
menced, it  was  kept  in  a  constant  state  of  submersion.  The  con- 
sequence which  might  have  been  anticipated  ensued,  and  my  Croco- 
dile arrived  dead.  There  is  no  doubt  that  it  is  a  good  species,  half- 
way between  C.  mtlgari*  and  C.  leptorkyttckvi. 

Note  on  the  Habits  and  AFPiNrriES  of  the  Kaoo 
(Rhinochetcs  juhatus).     By  A.  D.  Bartlett. 

At  the  first  sight  of  this  bird,  one  is  struck  with  its  resemblance 
to  several  different  genera,  and  at  once  calls  to  mind  Eurypyga,  (Edi- 
enetnut,  Cariama,  Ptophia,  Nyetieorax,  and  Scopus :  one  and  all 
appear  more  or  less  represented  in  its  singular  combination  of  cha- 
racters. 

The  actions  and  movements  of  the  Kagu  are  generally  quick  and 
lively,  so  opposite  to  the  slow  and  chameleon-like  movements  of  the 
true  Herons  that  one  can  hardly  suspect  it  to  be  an  Ardeine  bird. 
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This,  however,  it  doubtless  wilt  prove  to  be,  but  so  modified  and 
adapted  to  a  different  kind  of  diet  aud  mode  of  life,  that  its  real  affi- 
niljes  are  difficult  to  recoguize. 

With  its  crest  erect,  and  wiagis  spread  out,  the  Kagu  runs  or  skips 
about,  sometimes  pursuing  and  driving  before  him  tut  the  birds  that 
are  confined  with  him  in  the  same  aviary  [among  these  are  several 
Blue  Waterhens  {Porphyria)'],  evidently  enjoying  the  fun  of  seeing 
them  frightened ;  at  other  times  he  will  seize  the  end  of  his  wing  or 
tail  and  run  round,  holding  it  in  his  bill :  from  a  piece  of  paper  or 
dry  leaf  he  derives  amusement  by  tossing  it  about  Bud  running  after 
it.  Durmg  his  frohc  he  will  thrust  his  bill  into  the  ground  and 
spread  out  his  wings,  kick  his  legs  in  the  air,  and  then  tumble  about 
as  if  in  a  fit.  At  other  times  he  appears  intent  upon  catching  worms: 
he  steps  slowly,  his  neck  close  to  his  body,  his  crest  flat  on  his  back, 
all  his  feathers  smooth  and  close ;  he  raises  one  foot,  and  with  two  or 
three  gentle  strokes  he  paws  the  ground,  swiftly  he  darts  his  bill  into 
the  earth  and  draws  forth  a  worm,  a  sudden  shalce  and  it  is  swallowed ; 
again  he  runs ;  stoppiufr  suddenly,  he  makes  another  dart ;  and  thus 
he  continues  to  capture  this  kind  of  food.  With  respect  to  feeding, 
this  bird  difi'ers  much  from  the  Heron  family,  seeking  out,  in  every 
hole  and  comer,  worms,  snaib,  and  other  living  things,  whenever 
tbey  are  not  in  motion  i  aa  soon  as  a  snail  is  found,  be  breaks  its 
shell  by  repeated  knocks  upon  the  ground,  and  after  shaking  the 
fragments  of  the  broken  shell  ofl',  the  animal  is  swallowed.  In  no 
instance,  however,  that  I  have  observed,  does  this  bird  eat  bread, 
seed,  or  any  kind  of  vegetable,  hut  he  strictly  confioes  himself  to  in- 
sects and  other  animal  substances. 

The  skeleton  and  internal  anatomy  of  the  Kagu  being  entirely  un- 
known to  me,  I  can  only  form  an  opinion  of  the  affinities  of  this 
bird  by  its  external  characters,  habits,  &c. ;  and  I  find  that  the  re* 
markable  powder-down  tut^s,  which  are  well  developed  in  all  the  Ar- 
deines,  are  carried  to  a  greater  extent  in  this  bird ;  for  above  and 
around  the  wings,  on  the  breast  beneath  the  wings,  and  on  the  hack 
and  belly,  this  structure  exists,  and  the  enormous  quantity  of  the  white 
powder  given  off  is  surprising.  I  have  seen  the  bird  enter  the  small 
pond  and  attempt  to  wash  ;  aud  upon  dipping  partly  under  water, 
the  whole  surface  of  the  water  was  covered  with  a  white  film,  like 
French  chalk.  The  strong  resemblance  between  this  bird  and  Eiiry- 
pyga,  even  in  the  markings  upon  the  wing-  and  tail-feathers,  the  mode 
of  spreading  out  the  wings,  and  other  resemblances,  convince  me 
that  I  am  right  in  considering  the  Kagu  to  be  more  closely  allied  to 
Eurypyga  than  to  any  other  bird  that  has  come  within  my  notice. 


MISCELLANEOUS. 

Notice  of  a  Flyealeher  neio  to  the  Fauna  of  Great  Britain. 

By  G.  R.  Gray. 

An  imperfect  specimen  of  a  bird  in  flesh  has  been  received  from 

G.  A.  Copeland,  Esq.,  of  Carneythenack  House,  Constontine,  near 
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Falmouth,  who  informed  me  that  it  waa  ahot,  while  resUng  oa  the 
house,  on  Saturdiiy  the  24th  of  January  tost.  Its  impetfectaess, 
Mr.  Copeland  tells  me,  was  occasioned  by  mice  havine  carried  off 
the  head.  The  rest  of  the  bird,  however,  ^aa  in  a  sufficient  state  of 
completeness  for  me  to  prove  its  identity  with  the  Red-breasted  Fly- 
catcher, Muteieapa  {ErylArottema)  parva,  fiechst.  I  believe  this 
example  is  the  first  of  that  species  which  has  been  obtained  in  this 
country.  I  have  therefore  thouebt  that  a  notice  of  the  capture  of 
BO  remarkable  an  insectorial  bird  dtthis  season  of  the  year  might 
interest  some  of  the  readers  of  the  'Annals,'  and  have  therefore 
sent  it  for  insertion. 

On  the  Development,  Structure,  and  Funettom  of  Ike  THMuei  of  (he 
Anther.     By  A.  Cbatin. 

The  successive  investigations  of  Mirbel,  Meyen,  and  Purkinje  have 
furnished  the  following  data:— 

The  anther  is  divided  at  first  into  four  and  afterwards  into  two 
cells  (Mirbel). 

The  anther  has  its  valves  formed  of  two  membranes,  first  distin- 
guished by  Mirbel,  and  denominated  exotheeium  and  endothtetum 
by  Purkinie. 

The  enaothecium,  or  internal  membrane,  is  formed  of  cells  called 
fibrous  by  Purkinje,  lohate  by  Mirbel,  filamentous  by  A.  DeCan- 
dolle. 

The  filamentous  cells  are  only  produced  towards  the  moment  of 
dehiscence  (Mirbel).     . 

The  whole  of  tbe  subepidermic  tissue  b  converted  into  filamentous 
cells. 

The  conversion  of  the  simple  utricles  into  filamentous  cells  is  so 
rapid  that  the  moment  of  its  taking  place  cannot  be  perceived 
(Mirbel). 

There  is  a  relation  between  the  form  of  the  cells  of  the  endo- 
thecium  and  the  aatnrsl  famiUes  (Purkinje). 

These  cells  are  the  agent  of  dehiscence. 

The  vessels  of  the  filament  often  pass  into  tbe  connective  (Mirbel) ; 
thev  never  penetrate  there,  hat  run  through  the  whole  filament  (A. 
Richard). 

It  may  be  added  that  the  observations  of  M.  Dnchartre  show  that 
the  cells  may  be  localized  towards  tbe  line  of  dehiscence. 

I.  Development  of  the  Ti*«ue»  of  the  Anther. — The  author's  ob- 
servations, like  those  of  M.  Duchutre,  confirm  the  following  results 
of  Mirbel's  investigations : — Each  of  the  two  lobes  of  the  anther  is  at 
first  a  homogeneous  cellular  mass ;  subsequently  the  utricles  of  the 
middle  of  each  half- lobe  acquire  a  special  development :  these  are 
the  pollinic  utricles,  which  disappear  after  the  groins  of  pollen  are 
produred  in  their  interior. 

His  observations  also  agree  generally  with  Mirbel's  upon  this 
point :  towards  the  period  of  dehiscence,  the  partition  of  the  cells 
disappears.     He  has,  however,  seen  numerous  cases  in  which,  by  the 
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persistence  of  this  leptum,  the  anther  cflntinues  quadrfcellul&r.  In 
this  case,  asuallf  (Lt/eoperticon,  Trade»ea%t\a,  ftc),  two  half-Talves 
rest  by  their  commissure  upon  the  septum,  which,  after  their  dehis- 
cence, hecomes  contracted  or  destroyed ;  and  at  this  moment  it 
might  be  supposed  that  the  separation  or  destruction  of  the  septum 
preceded,  instead  of  foUoving,  the  dehiscence.  A  second  type  is 
furnished  by  ^ehmea,  in  which  each  of  the  four  loculi  splits  in  its 
median  line.  A  third  type  of  quadricellutar  anthers  is  presented  in 
PoMtJlora,  Seabioaa,  Sckaveria,  &c. :  in  these  the  subdivision  of 
each  lobe  is  msintaiued  until  the  dehiscence  ;  but  this  is  lees  by  the 
septa,  which  are  too  short,  than  by  the  contiguous  valves  reflected 
and  applied  against  each  other. 

Oa  the  question  nhether  all  the  subepidermic  utricles  become 
changed  into  filamentous  cells  (as  would  appear  to  be  the  case  from 
the  statements  of  Mirhel,  Meyen,  Bud  Furkinje),  the  author  says 
that,  by  tracing  the  development  of  the  tissues  of  the  anther  iu 
Tradetcantia,  it  is  distinctly  seen  that  of  two  layers  of  utricles  aitu- 
ated  beneath  the  epidermis,  only  one  (the  outer)  is  converted  iuto 
filamentous  cells,  whilst  the  inner  layer  is  destroyed.  This  (issue 
within  the  endothecium  of  Furkinje  was  perceived  in  the  young 
anther  by  Mirbel  and  Meyen,  who  paid  no  further  attention  to  it. 
It  is  more  distinct  still  in  Patsiflora,  where  its  utricles,  which  alone 
are  tinted  yellow,  papilliform,  and  radiate,  are  already  distinct  at  the 
appearance  of  the  poUinic  utricles,  and  are  developed  parallelly  to 
these  and  the  pollen,  but  disappear  a  little  after  the  production  of 
the  filaments  in  the  utricles  of  the  middle  zone. 

In  Tradeteanlia  and  Paatifiora,  as  in  most  plants  observed  by  the 
author,  the  internal  tissue  is  not  tranformed ;  it  is  destroyed  aner  a 
transitory  existence.  In  otiier  plants  also  it  is  not  transformed,  but 
persists  undl  the  dehiscence  of  the  anther  {Canna,  ColeAievm,  Pedi- 
cularii,  &c.) ;  and  this  perustence  is  general  (?)  in  the  anthers  which 
are  destitute  of  filamentous  cells  i^Pyrola,  Melattoma,  &c.). 

The  tissue  indicated  as  being  more  interior  than  the  membrane 
called  endothecium,  and  as  lining  the  cavity  of  the  cells,  is  not 
only  characterized  by  its  position  and  evolution,  but  also  frequently 
by  the  form,  consistence,  and  coloration  of  its  utricles.  It  is 
as  distinct  from  the  endothecium  of  Furkinje  as  the  latter  from  the 
exothectum,  and  is,  in  fact,  a  third  membrane,  which  must  hence- 
forward be  included  in  the  general  structure  of  the  anther.  This 
third  membrane,  from  its  position,  will  be  the  true  endotkecivm, 
the  membrane  so  named  by  Furkinje  becoming  the  metolheciwn ; 
and  thus  the  anther,  at  least  when  young,  consists,  not  of  two,  bat 
of  three  membranes.  Nevertheless,  at  the  approach  of  dehiscence, 
these  membranes  may  be  reduced  to  one  in  the  anthers  of  some  spe- 
cies (^Calendula,  &c.)  ;  and  in  some  plants  even  the  young  anthers 
only  contun  two  layers  of  utricles. 

With  regard  to  tne  conversion  of  the  simple  utricles  into  filamen- 
tous cells,  the  author  states  that,  although  rapid,  it  may  be  followed, 
and  usually  commences  in  the  anther  at  its  point  of  attachment  and 
at  its  line  of  dehiscence. 
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The  eiothedum  is  at  first  confounded  vrith  the  other  membrnnes 
in  the  bomogeneouR  mtus  of  primordial  cellular  tiaaues,  and  may  re- 
main for  n  long  time,  or  even  alwaja,  in  an  indistinct  state ;  most 
commonly,  however,  it  gradually  acquires  its  characters ;  its  utricles, 
which  rise  in  pflpille,  or  even  in  hairs  on  some  parts,  sometimes 
acquire  an  estraordinary  development.  The  cuticle  itself  may  form 
a  thick  crust,  which  assists  in  limiting  the  phenomenon  of  dehis- 
cence. 

Lastly,  as  with  the  production  of  the  filamentous  cells  and  tbe 
destruction  of  the  third  membrane,  it  is  at  the  approach  of  the 
dehiscence  of  the  anther  that  the  abnormal  development,  or  even 
the  destruction,  of  the  outer  membrane,  takes  place. — Compte* 
Rendut,  Dec.  22,  llj62,  p.  Oil. 


On  a  New  Pteropus/rom  Neio  Holland.     By  W.  Petebs. 

P.  teapulatut,  n.  sp. ;  auriculis  elongatis,  patagio  acali  ad  coccygem 
coatctato ;  facie  ex  fusco  cnnescente,  niento  fusco,  torque  collari 
mfo-ferrugineo ;  macula  scapulari  utrinque  ochraceo-flavida  ;  dorso 
fusco-ferrugineo,  obsolete  fusco  maculate ;  pectore  veiitreque  fusco- 
femigineis,  lateribus  dilutioribus  ;  fascicule  pilorum  suprahumerali 
vellereque  patagiali  humeri  et  antibrachii  fulvis. 
Long,  tota  0-230  metre;  cap.  0065  ;  auric.  0-030;  antibrachii  0-137; 
dig.1.0053;  dig.  2. 0-098;  dig.  3.  0-265  ;  dig.5.0l82;  tibite 
0'06.i  ;  patag.  analis  medii  0003. 
Hab.  Promontoriam  York,  Novk  Hollandiie. 

The  present  species  nearly  approaches  Pteroput  mediut  in  siie, 
and  is  very  easily  distinguished  from  all  other  species  by  the  two 
humeral  spots,  and  also  by  the  golden-yellow  colour  of  the  abundant 
woolly  hair  on  the  ventral  side  of  the  wing- membranes,  which  appears 
near  the  lumbar  region,  on  the  humeral  membrane,  and  near  the  fore- 
arm almost  to  its  end. 

The  ears  are  about  one-half  longer  than  the  distance  between  the 
eyes  and  the  apex  of  the  muzzle.  The  upper  incisors  are  of  nearly 
equal  size,  and  stand  at  equal  distances  apart ;  the  lower  ones,  on  the 
contrary,  stand  in  pairs,  and  the  inner  one  on  each  side  is  scarcely 
one-third  of  the  size  of  the  outer  one,  which,  however,  is  much 
smaller  than  the  upper  ones.  The  upjier  canines  are  slender  and 
pointed,  furnished  with  a  broad  furrow  m  front,  and  about  one-half 
longer  than  the  lower  ones.  Tbe  first  upper  false  molar  is  not  larger 
than  the  outer  lower  incisor,  it  stands  near  the  canine,  and  is  separated 
by  a  great  space  from  the  second  caniniform  false  molar.  The  third 
true  molar  is  small,  as  also  the  molars  in  general,  the  series  of  the 
three  true  and  the  hindermost  false  molar  measuring  O'Oll  metre,  and 
the  entire  dental  series  to  the  anterior  margin  of  the  upper  incisor 
teeth  only  0020.  The  anterior  lower  false  molar,  winch  agrees 
pretty  nearly  in  size  with  the  hindermost  loner  true  molar,  stands 
scarcely  the  half  of  its  diameter  from  the  canine,  but  nearly  twice  its 
diameter  from  the  following  caniniform  false  molar.     The  length  of 
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the  dental  Beries,  composed  of  the  three  true  and  two  false  molars, 
amouDts  to  0'0125  metre,  and  of  the  whole  lower  series  of  teeth  0*020. 
The  hair  of  the  body  is  denHe  aod  lies  smooth,  and  exteods,  gradually 
hecotning  shorter,  as  far  as  the  first  third  of  the  forearm  ;  and  on  the 
hinder  extremities,  externally,  to  one-,  and  internally  to  scarcely  two- 
thirds  of  the  shank.  The  hair  of  the  coccygeal  region  is  softer  and 
entirely  covers  the  middle  of  the  membrane,  which  is  here  very 
narrow.  The  hair  of  the  ventral  surface  ia  softer  and  more  undu- 
lating; the  upper  arm  and  thigh  are  here  more  sparingly  clothed 
with  hair,  and  a  long  woolly  clothing  of  the  wing-membranes  appears  at 
the  sides  of  the  lumbar  reg^n,  on  the  humeral  inembraae,  and  below 
the  forearm  nearly  to  it;  end.  The  teats  are  situated,  as  always  in 
the  genus  Pleropu*  s.  str.,  in  the  axilla;  and  in  the  lumbar  region  the 
wing-membranes  approach  each  other  within  about  O'O^D  metre. 
The  colour  of  the  face  is  blackish  brown,  mixed  with  grey  ;  on  the 
forehead  and  crown  the  hairs  are  dark  brown,  with  ochreous  tips  or 
subapical  rings  of  the  same  colour.  The  chin  is  blackish- brown. 
The  entire  neck  is  reddish- brown,  somewhat  darker  on  the  nape. 
The  back  is  dark  rusty-brown,  and  this  colour  extends  between  and 
round  the  two  yellow  humeral  spots  up  to  the  middle  of  the  nape. 
The  forepart  of  the  back,  below  the  two  humeral  spots,  ns  also  the 
region  of  the  upper  arm,  is  sprinkled  with  grey  ;  both  here  and  on 
the  lower  part  of  the  back  there  are  faint  blackish -brown  spots, 
which,  on  the  lumbar  region,  stand  in  about  six  or  seven  irregular 
transverse  rows.  The  breast  and  belly  are  dark  rusty  brown,  the 
former  darker  than  the  tatter ;  the  sides,  especially  before  the  teata, 
appear  much  bghter  and  paler.  The  woolly  hair  of  the  ventral  side 
of  the  wing-membrane  near  the  loins,  and  before  and  behind  the  arms, 
and  also  a  tuft  of  hair  above  and  in  front  of  the  insertion  of  the 
wings  are  of  a  fine  yellow.  The  narrow  margin  of  the  femoral  mem- 
brane is  free  on  the  ventral  side,  and  not  covered  vrith  hairs. 

The  description  is  from  the  diin  of  a  full-grown  female  spedmen 
recently  obtained  by  the  Museum  from  Mr.  Frank. 

A  second  new  species,  Pteroput  ehrytauehett,  from  the  Island  of 
Batjan,  has  been  obtained  by  the  Museum  from  the  same  naturalist 
It  has  mnch  resemblance  to  P.  Alteto,  Temm.,  the  brownish -black 
head,  back,  and  belly  being  sprinkled  with  grey,  the  anal  membrane 
very  narrow  in  the  middle,  and  the  woolly  hair  on  the  lower  surface 
of  the  wing- membranes  blackish -brown.  It  is  distinguished  by  ita 
narrower  ears,  by  the  greater  approximation  (0036  metre)  of  the 
wing-membranes  on  the  hack,  and  by  the  pale  ochreous  mark  which 
not  only  occupies  the  whole  nape,  but  descends  upon  the  sides  of  the 
neck,  and  extends  upwards  between  the  ears  to  the  vertex.  The  dor- 
sal surface  of  the  arms  and  the  whole  of  the  shanks  are  naked.  Total 
length  of  the  skin  of  an  old  female  0'28  metre  ;  head  0080  ;  ear 
0'02ti;  forearm  0*175;  thumb  0079;  second  finger  U' 125;  third 
finger  0-325  :  tibia  iiQ8Q.—3IonttUher.  der  Berl.  Akad.  der  Wits. 
August  1862,  p.  57-1. 
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XXV. — On  the  Classijicatim  of  the  Bracktjura,  and  on  the  Homo- 

foam  of  the  Antennary  Joints  m  Decapod  Crustacea,     Bjr 

Wm.  Stihfson,  M.D.* 
Da,  Strahl  has  recently  been  making  some  carcinological  in- 
vestigations t,  which  have  led  him  to  propose  a  new  classification 
of  the  higher  Crustacea.  He  considers  the  characters  of  the 
external  antennie,  particularly  of  their  second  joint  (basiceritc) 
of  paramount  importance,  and  would  divide  the  subisrder  Bra- 
chyura,  in  accordance  with  these  characters,  into  four  groups, 
namely, 

Orbata,  with  the  first  two  joints  of  the  antenna  only  preseot, 
the  rest  wanting,  as  in  AcaiUhocyeba. 

Liberata,  with  the  basicerite  free,  as  in  Oncint^ms. 

Ittcuneala,  with  the  basicerite  wedged  in  between  the  ptery- 
gostomium  and  the  epistome,  as  in  Cancer. 

Perfusa,  with  the  basicerite  completely  united  with  the  neigh- 
bouring parts,  as  in  Stenorhynchus. 

These  difiercnces  arc  certainly  of  great  importance,  and  have 
not  generally  received  sufEcient  attention  from  carcinologists ; 
but  they  cao  scarcely  be  used  for  the  primary  subdivisions,  as 
they  are  not  coincident  with  characters  of  atill  higher  value. 
By  their  use  we  should  be  required  to  dismember  well-marked 
groups — to  separate,  for  instance,  Macrocheira  from  the  Maioids, 
and  Gecarcitais  from  the  Oeypodoids ;  while  strange  approxi- 
mations would  occur,  as  of  Oniinopita  with  Myctyris,  Experience 
has  long  since  shown  us  that  it  is  impossible  to  group  animals 
upon  the  variations  of  a  single  oi^n. 

Some  of  Dr.  Strahl's  conclusions  are  so  surprising  that  they 

*  From  Silliman't  Americso  Jounul  for  Jatmary,  1863. 
f  Honattbericbt  der  Kooigl.  Akademie  der  'WuKOMhaftcn  m  Berlin, 
1661 ;  Ann.  Nat.  Hirt.  vol.  ix.  p.  399. 
Ann.  if  Mag.  N. Hist.  Scr.3.  VoLxi.  16 
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may  well  require  the  closest  scrutiny  before  acceptation.  For 
example,  he  says,  "  The  Zeucosue  I  consider  to  include  only 
Dana  B  Leucosiaea,  with  Dorippe  and  ^tkusa.  I  separate  the 
Calappida  and  Mattttida  from  them,  and  unite  them  with  the 
Parthenopiaa  rejected  &om  the  Oxyrhyncha."  This  oombination 
is  justified  "  by  the  agreement  in  the  situation  of  the  afferent 
canal  of  the  branchial  cavity  and  of  the  male  sexual  organs,"  &c. 
But  the  Calaj^ida  are  entirely  remoTcd  from  the  Parthewpina 
in  the  structure  of  the  mouth-parts;  the  buccal  cavitv  ia  nar- 
rowed anteriorly  so  that  the  efferent  brandiial  channels  termt- 
nate  at  the  middle  instead  of  the  sides  of  the  endostome,  and 
are  covered  by  the  indurated  summits  of  the  taciniee  of  the 
fint  pair  of  maxillipeds  (tritocheirognathites).  Like  the  Leueo- 
sidea  they  are  ozystomatous,  as  Milne-Edwards  has  shown. 
They,  indeed,  differ  from  these  latter  in  the  situation  of  the 
efferent  canals,  and  should  therefore  be  separated  as  a  distinct 
group ;  but  they  should  no  more  be  united  to  the  Parthetiopiva 
than  should  the  Dorippida,  which  Dr.  Strahl  would  unite  with 
the  Leucosidea,  although  these  are  far  more  nearly  allied  to  the 
CaUgipida,  not  having  the  afferent  canal  covered  by  the  ezognath 
of  the  outer  maxillipeds,  which  is  the  case  in  all  Leucondea. 

Again,  Dr.  Strahl  remarks,  "  The  genus  Grapsta,  limited  by 
the  rejection  of  Leptograpna,  Metopogrc^tua,  &c.,  and  repre- 
sented by  the  species  Pharaoaia,  strigosug,  Webbii,  See.,  must  be 
removed  not  only  oat  of  the  Grigisoidea,  but  even  entirely  Out 
of  the  Brachyura,  because  the  structure  of  the  ettemal  an- 
tenna differs  completely  from  that  which  prevails  amongst  the 
Brachyura.  Graptus,  for  instance,  has  no  operculum  at  the  base 
of  the  external  antennte,  but  a  perforated  tubercle,  as  in  the 
Macrura,  and  must  therefore  at  least  be  placed  among  the 
Anomura."  Here  we  would  have  Leptc^apsuB  variegatus  and 
Grtgtntt  3trigo»us,  for  instance — forms  so  closely  allied  that  they 
are  placed  in  one  and  the  same  genus  by  so  skilful  a  naturalist 
ss  Dana — separated  so  widely  &om  each  other  that  the  latter 
species  is  placed  among  the  Anomura  I  Let  us  examine  fiesh  or 
wet  specimens  to  ascertain  whether  Grapsm  in  reality  has,  at  the 
base  of  the  antenna,  a  structure  so  essentially  differing  from 
that  found  in  ordinary  Brachyura.  Dried  specimens  are  too 
commonly  used  in  these  investigations,  and  are  very  apt  to  lead 
to  error.  The  "  operculum  "  spoken  of  above  is  the  coxal  joint 
(coxocerite)  of  the  external  antennie,  which  is  moveable  in  all 
crabs,  even  where  the  next  (basiceritc)  is  not.  In  a  Mma,  iat 
example,  this  coxal  joint  may  be  raised  a  little,  so  that  the  mem- 
branous areola*  which  occupies  its  postero-interior  surface  may 
•  The  so-olled  tymptanm.  It  is  tery  doubtful  whether  the  auditory 
organ  it  ever  here  situated.    Kriiyer  ha*  demonitnted  (Kongl.  Danikd 
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be  partially  seen.  la  Leptograpma  this  areola  is  more  exposed, 
encroaclimg  somewhat  upon  the  margiii  or  outer  surface  of  the 
Goxal  joint,  or,  in  other  words,  this  joint  is  kept  permauently  a 
little  raised.  lo  Grapmt  the  coxal  joint  (here  the  "perforated 
tubercle  "  of  Strahl)  is  still  more  evolved,  and  its  sides  are  folded 
in,  eiring  it  a  globular  form,  and  contracting  the  areola,  which 
is  £us  placed  in  a  slit,  and  becomes  almost  wholly  external. 
The  different  form  of  the  coxocerite  in  Grapswi  is  therefore  the 
result  of  a  simple  modification,  not  of  structural  importance. 
In  Dromia  the  coxal  joint  is  also  slit  at  one  side,  but  the  areola 
is  on  the  iuner  surface.  This  joint  in  Dromia  is  not  "  so 
shrunken  that  only  the  tnbercle  remains."  It  is  far  larger  in 
proportion  than  is  usual  in  the  higher  Crustacea.  Dr.  Strahl 
says  that  "if  we  imagine  the  slit  in  the  tubercle  of  Dromia 
carried  out  to  one  side,  so  that  here  the  peripheral  margin  is 
completely  separated,  we  have  the  operculum  of  the  Brachyora 
in  its  perfect  form."  But  this  proloni^ation  of  the  slit  would  cut 
the  coxal  joint  in  two,  which  is  not  the  case  in  the  "  operculum ;" 
for  this  "  operculum  "  is  truly  the  homologue  of  the  coxocerite 
of  Dromia  and  Homana  in  its  entirety,  as  may  be  seen  by  com- 
parison with  this  part  in  Pibaianu,  for  instance,  where  the  basi- 
cerite  is  not  soldered  to  the  contiguous  parts  as  is  usual  in 
Cancroids,  but  is  free  and  articulated  directly  with  the  "oper- 
culum" in  the  same  manner  as  it  is  with  the  coxal  joint  in  the 
other  two  genera  named.  PUwtmut,  we  mav  remark  incident- 
ally, would  be  classed  with  Parthmope  by  the  character  of  its 
antennie. 

Dr.  Strahl  proposes  new  names  for  the  first  two  ioints  of  the 
external  antennie:  the  first  (coxocerite)  he  would  call  in^frcor/iire} 
the  second  (basicerite)  amager,  while  the  third  (ischiocerite)  he 
calls  the  first  joint  of  the  antennte,  which  is  certainly  liable  to 
mislead.  Prof.  Milne-Edwards,  who  has  done  so  much  towards 
elucidating  the  homologies  of  these  joints,  has  given  to  them 
the  names  in  brackets,  which  are  more  appropriate ;  for  there  is 
undoubtedly  a  perfect  correspondence  between  them  and  the 

{'oints  of  the  maxillse  or  feet.  I  believe  it  possible  to  carry  the 
lomology  even  farther  than  the  celebrated  French  zoologist  has 
done,  and  that  the  antenna  in  question,  like  a  foot  or  maxilliped, 
consists  normally  of  seven  joints.  In  the  embryo  of  Hippolyte, 
as  figured  by  Kroyer*,  there  are  five  distinct  ioints  beyond  the 
basicerite,  which  would  make  seven  in  all.  Moreover,  they  can 
be  demonstrated  in  the  adult  Squilla,  Axius,  and  Pagvrus,  and 

Tideiuk.  Selakabt  Skrifter,  1856,  iv.  288)  that  a  iu  more  complicated 
auditory  appar«tu«  exiA  at  the  bue  of  the  internal  anteime. 
*  MoDOg.  Ftemit.  af  Hippolyte's  Nordiike  Arter,  Sec.  tab.  vi.  f,  121. 
16* 
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particularly  well  in  Homano,  where  the  parts  are  more  distinct 
from  their  large  sise.  The  "  peduncle "  of  the  antenna  in  the 
Lobster  is  considered  by  Milne-Edwards  to  consist  of  tive  joints; 
but  a  sixth  is  indicated  at  the  base  of  the  peoult,  on  the  lower 
side  of  the  member.  Here  there  is  a  small  triangular  piece, 
articulating  with  the  second  and  third  joints  as  well  as  the 
penult,  perfectly  mobile,  and  dependent  upon  no  one  of  these 
joints  more  than  another.  An  additional  evidence  that  this 
piece  is  the  representative  of  a  distinct  joint  is  furnished  by  the 
wA  that  the  articulations  of  the  two  proximate  joints  are  in  the 
aame  plane,  and  not,  as  should  he  the  case  were  they  normally 
contiguous,  in  planes  perpendicular  to  each  other.  To  complete 
the  number  (seven)  of  joints,  we  have  the  flagellum,  which  cor- 
responds to  the  dactyloa  or  terminal  joint  of  the  thoracic  mem- 
bers. This  homology  is  rendered  probable  by  the  occurrence, 
in  the  remarkable  Hipp  idea  n  genus  Masligopas*,  discovered  by 
me  in  the  Chinese  seas,  of  a  multiarticulate  dactylus  to  the 
cheUpeda  perfectly  dmilar  to  the  flagelliform  terminal  appendage 
of  an  antenna. 

The  squamiform  appendix  of  the  antenna  is  attached  to  the 
second  joint,  and  is  homologous  to  the  exopod  of  the  feet,  or  the 
exognath  of  the  maxillipeds,  which  has  the  same  position.  It  is 
called  scaphocerite  by  Milne-Edwards,  but  would  be  more  ap- 
propriately named  exocerite,  a  term  indicating  its  relations  with 
greater  exactness,  and  corresponding  in  construction  with  that 
of  its  homologues.  This  appendage  is  normally  two-jointed,  aa 
is  seen  in  the  embryo  Homarus  and  in  the  adult  Squilla ;  its 
basal  joint  is  obsolete  br;cqulesced  with  the  terminal  squamiform 
joint  in  adult  Macrura  and  Anomura,  while  in  Brachyura  the 
entire  appendage  disappears  with  perfect  development.  The  little 
basal  joint  of  the  exocerite  in  the  embryo  Homarus  is  mistaken 
for  the  "armiger"  (basicerite)  by  Dr.  Strahl,  who  considers  the 
large  joint  which  supports  both  branches  of  the  antenna  as  the 
"  intercalare "  (coxocerite),  on  the  ground  that  in  the  adult  the 
third  joint  is  articulated  with  both  the  coxocerite  and  the  basi- 
cerite.  But  this  is  so  only  in  appearance :  if  the  antenna  in  a 
fresh  Ijobster  or.Cray-6sh  be  bent  outward,  it  will  be  seen  that 
the  posterior  condyle  of  the  third  joint  articulates  with  the  basi- 
cerite  alone.  The  basicerite,  in  the  embryo  Decapod,  is  far  from 
being  the  trifling  joint  seen  at  the  base  of  the  scale-like  append- 
age,  hut  is,  in  fact,  that  lai^  supporting  joint  which  is  the  first 
to  make  its  appearance,  and  which  often  reaches,  with  its  exo- 
cerite, a  Ui^e  size  before  any  trace  of  other  joints,  either  cozal 
or  terminal,  can  be  perceived.     In  the  figures  accompanying  the 

•  Proc.  Acad.  Nat,  Sc.  PbUad.  December  1858.  Not  theMattiffopnt  of 
Leiickatt,  which  is  a  Sfrgestei, 
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valuable  observationa  of  Mr.  C.  Spence  Bate*,  this  character  of 
the  basicerite  is  well  shona  in  representationa  of  the  Zoea  of 
Carcirtm  manat.  Here  we  have  the  joint  in  qneation  very  large, 
armed  with  a  loDg  spine  on  one  side  and  toe  exocerite  on  the 
other,  while  the  rest  of  the  antenna  ia  in  a  mdimeDtary  condi- 
tion, and  there  is  no  coxocerite  visible.  This  latter  joint,  with 
its  areola,  makes  its  appearance  at  a  later  date,  at  the  base  of  the 
basicerite. 

The  lai^  comparative  size  of  the  exocerite  in  the  embryo  ia  in 
accordance  with  what  we  observe  in  the  gradations  of  adalt 
Crustacea.  Those  lowest  in  the  scries  have  generally  the  external 
branch  of  their  members  most  developed ;  as  we  rise  in  the  scale, 
we  observe  the  inner  branch  becoming  more  and  more  developed, 
while  the  outer  branch  is  reduced,  and  may  disappear  entirely. 
Compare,  for  example,  the  thoracic  feet  of  some  Scbitopods  with 
those  of  the  Caridea  and  Brachyura. 


XXVI. — Notes  on  rare  and  little-known  Fishci  taken  at  Madeira. 

By  James  Yate  Jobnsun,  Cor.  Mem.  Z.  S. 

No.  III. 

Fam.  Flenronectidie. 

SoUa  oculaia,  Risao. 

D.  68.    A.  51.    P.  7.    V.  4.    C.  15. 

Left  side  white ;  right  side  a  pale  brown,  marbled  with  deeper 

brown.     On  the  anterior  part  of  the  body  arc  live  large  patches 

of  very  dark  brown.     The  tail  is  also  of  this  colour,  and  the 

patch  is  divided  from  the  paler  colour  of  the  body  by  a  series  of 

six  yellow  spots.     The  most  noticeable  markings  on  the  right 

side  of  the  body  consist  of  four  round  or  oval  dark -brown,  almost 

black  spots,  each  surrounded  by  a  ring  of  small  bright  yellow 

spots.    These  are  arranged  in  two  pairs,  the  members  of  each 

pair  being  placed  over  against  each  other  at  tbe  base  of  the 

dorsal  and  anal  fins  respectively.     A  line  drawn  from  one  spot 

of  the  first  pair  to  the  other  would  divide  the  fish  into  two  nearly 

equal  portions.    All  the  fins  are  edged  with  white.    At  the  base 

of  the  caudal  fin  there  is  a  narrow  band  of  pale  brown ;  the  rest 

of  the  fin  is  a  darker  brown.     The  irides  of  the  eyes  are  bright 

greenish-blue,  surrounded  by  a  ring  of  gold. 

The  length  of  the  head,  compared  with  the  total  length,  is  as 
1  to  5^;  the  height,  to  the  total  length,  is  as  1  to  3. 
There  are  numerous  soft  papillie  ia  the  neighbourhood  of  the 
*  Phil.  TrsiM.  1658,  pi.  xl.  f.  B  3,  &c. 
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tDoath  on  the  left  side  of  the  bod^,  and  this  side  of  the  body  is 
rough  with  ciliated  scales.  Both  jaws  are  set  with  minute  teeth, 
but  only  OD  the  left  side. 

The  doraai  fin  commences  in  front  of  the  eyes,  is  rounded 
behind,  and  is  distinct  tiroin  the  caudal,  vhich  latter  is  slightly 
rounded.  The  anal  fin  does  not  join  the  caudal,  but  terminates 
over  against  the  cud  of  the  dorsal.  On  botli  these  fina  a  series 
of  small  roughly  ciliated  scales  extends  along  each  ray.  Both 
are  coloured  pale  brown,  with  dark  brown  spots  forming  irregular 
lines.  The  left  pectoral  fin  is  shorter  than  the  r^ht  in  the  pro- 
portion of  3  to  3. 

Between  the  opercle  and  the  caudal  fin  70  scales  were  counted, 
and  in  the  height  about  44.  The  lateral  line  is  straight  through- 
out. 

A  single  example  of  this  species  has  occurred,  which  was  taken 
in  the  month  of  February.  It  had  a  length  of  5|  inches,  and  a 
height  of  2  inches.  The  right  pectoral  fin  was  |  inch  long. 
The  fish  took  fifty  inspirations  per  minute.  This  Mediterranean 
species  has  been  taken  at  the  Canaries,  and  has  been  described 
by  M.  Valenciennes  in  Webb  and  Berthelof  a  '  Hist.  Nat.  des 
Canaries.'  That  naturalist  assigns  50  rays  to  the  dorsal  Sn; 
but  this  may  possibly  be  a  mistake  of  the  printer ;  and  he  says 
that  he  found  60  rays  in  the  anal  fin,  8  rays  in  the  pectoral  fin, 
and  5  in  the  ventral  fin.  He  counted  only  60  scales  along  the 
flank. 

Rhombus  crialatus,  Lowe,  Trans.  Zool.  See.  iii.  p.  15.. 

D.94.     P.  10.     V.6.    A.  74.     C.  17. 

Elliptico^blong,  sole-like;  the  right  side  white,  the  left  side 
a  palish  sepia-brown,  faintly  marbled  with  deeper  brown.  The 
height  of  the  body  to  the  total  length  is  as  1  to  2^,  and  the 
head  to  the  total  length  is  oa  1  to  4^.  The  oval  eyes  are  close 
together,  being  only  separated  by  a  simple  crest.  The  hinder 
one  is  distant  by  about  its  own  longer  axis  from  the  snout.  The 
iris  next  the  mesial  line  of  the  body  is  spotted  with  white,  is 
much  wider  than  on  the  outer  side,  and  makes  an  angular 


proiectioD  upon  the  jfiupil.  There  are  minute  pointed  teeth  on 
botn  sides  of  both  jaws;  and  I  can  only  detect  one  row  of 
each,  although  Mr.  Lowe  says,  "dentibus  in  maxilU  superiore 
uniseriatis,  in  inferiore  anguste  scobinatis." 

The  dorsal  fin  commences,  on  the  right  side  of  the  bod^,  in 
front  of  the  eyes,  and  extends  almost  to  the  caudal  fin.  Some 
of  the  rays  at  its  fore  end  are  produced  (in  the  specimen  the 
second,  third,  fifth,  and  sixth),  and  these  rays  are  free  for  much 
of  their  length.  The  pointed  pectoral  fins  are  small,  that  on  the 
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left  aide  being  longer.  They  are  inserted  below  the  middle  of 
the  height..  The  first  ray  ia  very  short.  The  left  ventral  fin 
commences  much  before  the  right  fin,  whilst  it  extends  quite  aa 
&r  back.  They  are  inserted  in  front  of  the  pectoral  &is,  and 
are  both  short.  The  awd  fin  commences  immediately  behind 
the  rent,  gradually  decreases  in  height  backwards,  and  termi- 
nates  opposite  the  end  of  the  dorsal.  The  caudal  fin  is  pointed^ 
atad  is  about  as  long  as  the  longer  pectoral. 

The  scales  are  rather  large,  and  hare  their  free  edges  pecti- 
nate. The  lateral  line  forms  an  arch  over  the  root  of  the  pectoral 
fin,  and  is  then  straight  along  the  middle  of  the  body  to  the 
base  of  the  candal  fin.  Its  scales  are  about  62  in  namW ;  the 
scales  in  the  height  are  about  83,  the  number  above  being  equal 
to  the  number  below  the  lateral  line  at  the  middle  of  the  fish. 

This  rare  fish,  of  which  only  one  example  has  occurred  (taken 
in  the  month  of  February,  ia  easily  distinguished  from  the  much 
commoner  Rhom/mg  maderenxig,  Lowe,  by  its  elongate  sole-like 
form,  the  approximate  eyes,  the  produced  rays  at  the  fore  end  of 
the  dorsal  fin,  and  the  absence  of  pale  annular  markings  on  the 
coloured  side  of  the  body. 

Total  length   5^ 

Bright,  nearly   2 

Head 1^^ 

Eyes,  greater  axis ^ 

Dorsal,  length  of  2nd  and  3rd  rays  1 

Pectorals,  length  of  left  fin    U 

„  distance  from  snout l{ 

Ventrals,  length  of  left  fin -X 

Caudal,  lengdi   i| 

„      widthofbase    ^ 

Order  ACANTHOPTEEYGII,  Cuv. 

Fam.  TrigUda. 

Scorptma  u$tulata,  hove,= 8c.  acrofa,  Linn. 

There  lately  came  into  my  bands  three  specimens  of  a  8cor- 

pana  which  seem  to  prove  that  the  fishes  from  which  Mr.  Lowe 

sketched  a  new  species,  that  of  8c.  tatttlaia  (Proc.  Zool.  Soc. 

1840,  p.  86,  and  Trans.  Zoo!.  Soc.  iii.  p.  2),  were  merely  young 

specimens  of  Sc.  scrofa,  a  common  fish  at  Madeira.     As  it  is  of 

much  importance  that  all  false  species  should  be  expunged  fr«m 

our  books,  I  will  state  the  facts  that  have  led  me  to  conclude 

that  Sc.  mtvlata  falls  into  this  category. 

All  three  specimens  have  the  occipital  depression  which  Dr. 
GUnther  has  pointed  out  as  specially  distinguishing  the  artificial 
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'genus  Sconana  from  that  of  Sdastes;  and  there  can  be  no 
hesitation  m  aseribing  all  three  to  the  same  species,  whatever 
that  may  be.  The  longest  has  a  total  length  of  7^  inches,  and 
a  height  of  2^  inches.  The  head  nueasores  2§  inches  in  length, 
the  eye  J  inch  in  diameter.  The  distance  from  eye  to  eye  is 
^  inch.  The  pectoral  and  ventral  fins  are  respectively  IJ  and 
1^  inch  long.  These  dimensions  correspond  closely  with  those 
given  from  Mr.  Lowe's  notes  in  Dr.  Gunther's '  Catalogue  of 
AcanthopteryE;ian  Fishes,'  vol,  ii.  p.  112.  The  second  specimen 
is  6  A  inches  long,  and  the  third  6^  inches. 

Toe  diagnosis  of  Sc.  ustulata  given  in  the  Catalogue,  and 
there  stated  to  have  been  drawn  up  from  Mr.  Lowe's  manu- 
script notes,  b  this : — 

"d.  ^.    A.  |.    (L.  lat.  24).   Vert.  10/14. 

"  The  height  of  the  body  is  3J  in  the  total  length,  the  length 
of  the  head  nearly  three  times.  The  bead  is  scaleless,  but  the 
cheeks  and  operclea  are  pvtlttlale  or  granulated.  The  length  of 
the  snout  is  one-fourth  that  of  the  head,  the  width  of  the  space 
between  the  orbits  one-seventh  or  one-eighth.  Space  between  the 
orbits  deeply  concave  (groove  on  the  crown  of  the  head  as  in 
Sc.  tcrofa) ;  orbital  tentacles  none  or  smal].  The  fourth  dorsal 
spine  is  the  longest ;  the  anal  spinee  as  in  Sc.  scrofa  {the  second 
the  longest).  A  black  blotch  between  the  sixth  and  ninth  dorsal 
spines ;  an  irregular  chestnut -brown  and  blackish  mark  behind 
the  eye,  extending  principally  over  the  opercle." 

Now,  turning  to  my  three  specimens,  I  find  that  in  the  two 
larger  the  doi^I-fin  formula  is  r^,  in  the  third,  •„;  whilst  the 
anal-fin  formula  is  in  all  ?.  Thb  head  is  scaleless,  and  destitute 
of  skinny  appendages,  except  a  tag  at  the  posterior  nuigin  of 
the  anterior  nostril,  such  as  is  seen  in  Sc.  terofa.  The  top  of 
the  head,  the  cheeks,  and  opcrcles  are  without  scales,  and  di- 
stinctly  pustulate  or  granulate.  The  muzzle  is  very  short,  broad, 
and  obtuse,  extending  only  once  the  diameter  of  the  eye  before 
it,  as  is  stated  with  reference  to  Sc.  ustulata.  The  length  of  the 
muzzle  is  one-fourth  that  of  the  head,  whilst  the  width  of  the 
space  between  the  eyes,  which  is  deeply  concave,  is  not  quite 
ooe-sixth  the  length  of  the  head.  In  the  largest  specimen,  the 
fourth  dorsal  spine  is  the  longest ;  in  the  second  specimen,  the 
anterior  dorsal  spines  have  been  broken ;  but  in  the  third  speci> 
men  the  third,  fourth,  and  fiftli  spines  are  of  the  same  length, 
as  nearly  as  may  be.  Comparing  the  length  of  the  head  and 
the  height  with  the  total  length,  the  proportions  in  my  speci- 
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A.  B.  C. 

Head  in  length         283  3  3 

Height  in  length      8-77  3-55  3-6. 

Mr.  Lowe  having  stated  that  in  Se,  mtulata  the  lateral  line 
consists  of  24  scales,  each  marked  with  a  little  tooth  or  point. 
Dr.  Gunther  remarked  that  he  had  evidently  counted  the  Bmall 
scales  only  by  which  the  lateral  line  itself  is  constituted ;  but  it 
was  to  be  presumed  that,  if  the  transverse  series  of  scales  had 
been  counted,  their  number  would  be  nearly  the  same  as  in  Sc. 
tcro/a,  t.  e.  from  40  to  46.  Now,  in  my  specimens,  the  scales 
furnished  with  a  projecting  duct  (evidently  the  '^little  point  or 
tooth")  are  24  in  number,  whilst  the  rows  of  scales  abutting  on 
the  lateral  line  are  about  45. 

In  regard  to  colour,  the  throat  and  belly  are  of  a  rich  pinky 
red;  the  body  reddish -brown,  with  dark  spots  and  pale  dap- 
plings;  the  dorsal,  pectoral,  and  caudal  fins  are  washed  with 
orange  and  sprinkled  with  black  spots,  the  ventral  and  anal  tins 
being  nearly  immaculate.  In  the  lai^st  specimen  there  is  a 
faint  dark  blotch  between  the  eighth  and  ninth  spines  of  the 
dorsal.  In  the  second  specimen,  there  is  a  well-marked  dark 
blotch  between  the  eighth  and  ninth  spines,  and  another  similar 
blotch  between  the  ninth  and  tenth  spines.  In  the  third  speci- 
men, there  is  a  large  continuous  deep  black  blotch  extending 
from  near  the  seventh  spine  to  beyond  the  tenth.  It  is  ei'ident 
that  there  is  considerable  irregularity  in  the  position  and  inten- 
sity of  the  black  blotch  on  the  dorsal  fin.  In  other  respects, 
the  colonrs,  as  I  have  described  them,  agree  sufficiently  nearly 
with  those  assigned  by  Mr.  Lowe  to  the  species  Sc.  ustulata. 
But  then  he  has  stated  that  "the  great  peculiarity  of  that  spe- 
cies is  an  irregular  chestnut- brown  and  blackish  mark  behind 
the  eye,  extending  principally  over  the  operele."  Of  this  mark 
I  perceive  not  the  slightest  trace  in  any  one  of  my  specimens. 
Looking,  however,  at  the  variations  of  colour  which  Mr.  Lowe 
has  himself  pointed  out,  it  may  well  be  doubted  whether  any 
reliance  can  be  placed  upon  this  mark  as  a  criterion  of  species. 

After  considering  the  facts  here  stated,  I  venture  to  think 
that  ichthyologists  will  conclude  that  the  supposed  species 
Sc&rpana  tislulala  must  be  erased,  on  the  ground  that  the  fishes 
upon  which  it  was  founded  were  merely  forms  of  Scorpana 
icro/a, 

Fam.  Scamhrida. 

Echeneis  brachyptera,  Lowe, 

Guuther's  Cat.  Fishes  Brit.  Mus.  ii.  378. 

An  example  of  this  species,  12  j  inches  in  length,  had  a  sncto- 
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rial  disk  of  16  pain  of  lamine.  The  length  of  this  disk,  com- 
pared with  the  total  length,  was  as  1  to  3f ;  and  the  width  of 
the  body  between  the  pectoral  fins,  compared  with  the  total 
length,  waa  aa  1  to  7*15.  The  lower  jaw  was  rounded  and 
longer  than  the  upper,  which  was  aogulaT,  the  premaxiUariea 
forming  a  somewhat  obtuse  angje  with  each  other.  The  tongue 
was  rough  at  the  middle  with  small  teeth.  The  candal  fin  was 
truncate.  The  dorsal  fin  had  28  rays,  the  anal  23;  they  termi- 
nate  in  the  same  vertical,  short  of  the  caudal  fin.  The  colour 
was  a  uniform  brown,  with  a  slight  trace  of  a  white  edge  to  the 
anal  fin  at  the  anterior  end.  The  pectoral  fina  had  rounded 
apices.  The  lateral  line  waa  straight,  save  for  a  slight  rise  and 
&11  above  the  pectoral  fins. 

The  following  are  the  measurements  of  the  principal  parts  in 
inches : — 

Width  of  body  between  pectorals 1| 

Doraa),  length  of  base    3^ 

„        distance  from  tip  of  snout 6| 

Pectorals,  length    l\ 

VentralB,  length 1^ 

Vent,  distance  lirom  tip  of  mandible 6 

Anal,  length  of  base 21 

Cauda],  height  sl 

Eye,  longer  axis -4^ 

„     distance  fivm  tip  of  snout l-j^ 

Suctorial  disk,  length    3A 

„  width ijg 

Ctthkepi  gracUia,  Lowe, 

Froc.  Zool.  Soc  1813,  p.  82 ;  Cat.  Fishes  Brit.  Mus.  ii.  389. 

Haoarehu  tiiieatua,  Filippi  c  Verany,  Mem,  Aoad.  Torino,  ter.  3.  torn,  zviii. 

p.  187. 

D.ll.l.    A.  J.    P.  24    V.1.5.    C.V.9+8.T.    M.B.6. 

Elongate,  fusiform,  compressed.  Dark  purplish-grey,  nearly 
black  on  the  back,  the  belly  leaden-grey,  the  fins  grey.  Clothed 
with  moderately  lai^  cycloid  scales,  of  which  the  exposed  part  ia 
diamond-shaped.  There  is  a  furrow  along  the  side  at  the  mid- 
dle of  the  height,  and  halfway  between  this  and  the  line  of  the 
belly  there  is  another  furrow  not  ao  long  aa  the  upper  one. 
The  lateral  line  is  distinct  from  these,  and  is  placed  high  up, 
following  the  curve  of  the  back,  and  being  straight  along  the 
tail.  At  the  sides  of  the  head  it  is  forked,  the  branches  meeting 
at  the  BUprascapula.  In  addition  to  the  straight  longitudinal 
furrows  already  mentioned,  the  aides  of  the  body  are  marked 
with  transverse  undulating  parallel  furrows,  which  at  the  middle 
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of  the  heigbt  aie  conrex  towards  the  head.    Of  these,  37  were 
counted  between  the  opercle  and  the  end  of  the  donal  fin. 

The  height  compared  with  the  total  length  is  a§  I  to  5};  the 
bead  compared  with  the  total  length  is  as  I  to  4j-.  The  vertex, 
imereles,  and  mandible  of  the  unarmed  head  are  scaly.  Between 
toe  eyes  it  is  eUghtly  arched,  and  there  ie  a  low  ridge  along  the 
nape  and  vertex,  extending  from  the  dorsal  Sn  to  the  neighbour- 
hood of  the  eyes.  The  short  truncate  snout  is  somewhat  swollen 
at  the  sides,  and  there  is  a  triangular  depression  at  each  side  in 
the  space  between  the  eye,  the  upper  jaw,  and  the  snont.  The 
round  eye  does  not  reach  to  the  profile,  and  its  diameter  com- 
pared with  the  head  is  as  1  to  4^.  It  is  distant  about  a  dia- 
meter from  the  snout,  whilst  the  thickness  of  the  head  &om  eye 
to  eye  is  rather  more.  The  nostrils  are  some  distance  irom  the 
eye,  and  there  are  two  small  round  openings  into  each  sac.  The 
nasal  region  is  marked  by  some  conspicuous  mucus-pores.  The 
mouth  is  small,  the  rictus  being  less  than  the  width  at  the  angle 
of  the  jaws.  The  lower  jaw  shuts  inside  the  npper ;  the  maul- 
lary  scarcely  reaches  back  to  the  vertical  from  the  anterior 
border  of  the  eye.  When  the  mouth  is  closed,  both  the  pre- 
maxillary  and  the  maxillary  are  covered  by  the  broad  thin  bone 
behind  uiem.  The  upper  side  of  the  mouth  is  formed  entirely 
of  the  premaxiliary,  which,  like  the  lower  jaw,  carries  a  single 
row  of  minute  sharp  teeth.  These  are  set  close  together,  and  are 
rather  longer  in  front.  There  is  a  large  oral  patch  of  minute 
teeth  on  the  roof  of  the  mouth  behind  the  vomer,  which  is  also 
armed  with  teeth,  but  there  are  none  on  the  edge  of  the  pala- 
tines. The  fore  part  of  the  tongue  is  thin  and  dilated,  and  the 
hinder  part  is  armed  with  a  pabdi  of  teeth.  The  mouth,  as  well 
aa  the  inside  of  the  gill-covers,  is  black.  Fseudobranchite  are 
present.  The  rakers  of  the  first  pair  of  free  gills  have  small 
spines  on  their  inner  sides.  There  is  a  sinus  at  the  posterior 
edge  of  the  opercle ;  and  the  edge  of  the  interopercle  is  minutely 
denticulate.  The  lower  border  of  the  preopercle  is  striate,  but 
the  edge  is  simple. 

The  dorsal  fin,  which  commences  over  the  roots  of  the  pectoral 
fins,  has  no  free  spines  before  it.  Its  anterior  portion  consists 
of  twelve  spines,  but  it  is  so  deeply  cleft  between  the  eleventh 
and  twelfth  spines  as  to  be  almost  formed  into  two  fins.  The 
spinous  portion  is  triangular,  and  higher,  thou£;h  shorter,  than 
the  rest.  The  spines  are  weak;  the  first  very  short,  half  the 
length  of  the  second.  The  longest  spine  is  the  fourth;  the 
eleventh  is  very  small;  and  the  twelfth  is  attached  to  the  soft 
portion  of  the  fin,  and  almost  equal  to  the  ninth.  The  soft 
portion  is  anguUr,  and  rather  produced  behind,  the  base  being 
scaly.    The  pointed  pectoral  fins  are  much  longer  than  the 
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ventral  fins,  reaching  back  to  tbe  commencement  of  the  anal 
fin.  Tbe  ventral  fins  are  ioBerted  under  tbe  posterior  angle  of 
the  roots  of  the  pectoral  fins,  and  fold  hack  into  an  abdominal 
groove.  They  r^u^  about  halfway  from  their  roots  to  the  vent, 
which  is  placed  a  little  before  the  middle  of  the  total  length. 
The  spine  is  less  thsn  half  the  length  of  the  next  ray;  the  se- 
cond branched  ray  is  the  longest.  The  atutl  fin  commences  close 
to  the  vent,  under  the  fourth  branched  ray  of  the  dorsal,  the 
shape  of  which  it  copies,  and  opposite  to  the  end  of  which  it 
terminates.  It  is  higher  anteriorly,  and  it  is  angular  and  some- 
what produced  behind.  Its  three  spines  are  short,  and  the  base 
of  the  fin  is  scaly.  There  are  no  finlets  behind  either  the  dorsal 
or  anal  fins.  The  tail  is  longer  than  high,  and  its  fin  is  deeply 
furcate,  without  scales. 

The  scales  of  the  unarmed  lateral  lins  are  about  60;  and 
there  are  20  or  21  scales  in  the  height  of  the  body,  of  which 
only  four  are  above  the  lateral  line. 

Two  specimens  of  this  rare  fish  have  been  obtained,  both 
taken  in  the  month  of  January.  There  was  only  a  difi'erencc  of 
I  inch  between  their  respective  lengths.  The  larger  was  an 
adult  female  containing  ova. 

Pilippi  and  Verany  have  described  the  species,  from  Medi- 
terranean examples,  under  the  name  of  Navarchtit  suicatus;  but 
they  have  certainly  committed  a  mistake  in  stating  that  there  is 
a  furrow  on  the  body  above  tbe  lateral  line,  and  another  below 
it.  That  line,  as  already  described,  is  high  up,  and  has  two 
furrows  below  it,  the  upper  one  of  which  has  obviously  been 
taken  by  them  for  the  lateral  line.  This  explanation  renders  it 
still  more  probable  that  there  is  no  specific  distinction  between 
Citbiceps  gracilis  and  C,  capensis,  Smith,  as  ])r.  Giinther  has 
suggested  in  his  Catalogue. 

The  following  are  the  dimensions  of  the  principal  parts  of  the 
larger  example ; — 

iiehM. 

Totallength   7i 

Length  to  base  of  caudal  6^ 

Height  in  the  pectoral  region   1^ 

Thickness A 

Head l4 

Eye    A 

Mouth,  width  at  the  angle  of  the  jaws X 

Dorsal,  length  of  base    3^ 

„            „         spinous  portion 1A 

„       distance  from  snout 2^ 

„       length  of  4th  spine    A 

„       height  of  anterior  part  of  soft  portion  . .  i 

Pectorals,  length    2^ 
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Pectorals,  disUnce  from  snout  1 A 

„       width  of  baae A 

Ventrals,  length X' 

„         dutance  froia  snout 2t 

Anal,  length  of  base 1  A- 

„     height  anteriorly |^ 

T«il,lenph    

„    heiffht , 

Caudal,  lengtli  

Zeus  conchifer,  Lotre, 
Proc.  Zool.  Soc.  vol.  xiii.  1845 ;  Ana.  Nat,  Hiat.  ser.  3.  vol.  x.  49, 

Tffo  examples  of  this  rare  figh,  which  have  been  recently  pro* 
cared,  preaented  certain  variations  from  the  descriptions  hitherto 
published;  and  these  differences  it  maybe  desirable  to  mention. 
The  lar^r  specimen  had  a  length  of  28j^  inches,  with  a  Height 
of  11^  inches;  the  smaller  measured  ia  length  27^  inches,  and 
ia  height  10^  inches. 

The  normal  number  of  the  branchiostegal  rays  of  the  genus 
appears  to  be  7;  but  in  one  of  my  specimens  there  were  5  on 
one  side  sad  6  on  the  other,  in  the  second  specimen  6  on  each 
side. 

As  to  the  bony  plates  or  scutella  found  at  the  base  of  the 
anal  fin,  Giinther's  Catalogue  of  the  Collection  at  the  British 
Museum  (vol.  ii.  p.  395)  speaks  of  6  on  each  side,  whereas,  in 
one  of  my  specimens,  there  were  only  5,  in  the  other  7,  at  each 
side  of  that  fin.  In  the  former  (the  larger  specimen)  the  plates 
did  not  correspond  on  the  two  sides  of  the  tin.  On  the  right 
side  the  last  plate  but  two  was  the  largest,  and  the  last  was 
very  small ;  on  the  left  side  the  last  but  one  was  the  largest,  and 
the  last  of  moderate  size.  In  the  latter  Hpeciraen  the  plates 
corresponded  on  the  two  sides  of  the  body,  the  last  but  two 
being  the  largest,  and  the  last  the  smallest  of  each  series. 
Between  the  ventral  and  anal  fins  there  was,  in  the  larger  speci- 
men, a  series  of  8  pairs  of  bony  plates ;  in  the  smaller  the  series 
consisted  of  7  pairs  only. 

The  filaments  of  the  anterior  spinous  rays  of  the  dorsal  are 
stated  by  Mr.  Lowe  to  be  very  abort ;  but  in  my  larger  specimen 
the  filament  of  the  first  spine  (itself  6^  inches  long)  projected 
2^  inches  beyond  the  tip  of  the  spine,  and  those  of  the  succeed- 
ing two  projected  about  1^  inch  beyond  their  respective  spines. 

The  dorsal  and  anal  fin  formula  is  given  by  Mr.  Lowe  thus : — 
D.  9  or  10 -(-25  or  26.  A.  2 +  (1+25  or  26).  In  the  larger  of 
my  specimens  the  rays  were,  D.  9  +  25.  A.  3+24;  in  the 
smaller  D.  9+27.    A.  8  +  26. 

In  the  British  Museum  Catalogue  it  is  stated,  in  the  diagnosia 
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of  the  gentu,  that  there  are  no  teeth  ob  the  palate.  In  hoth  of 
my  apecimena  there  vas  a  amall  patch  of  mumte  teeth  on  each 
puatine  b<Hie. 

The  "  thumb-mark  "  on  the  sidea  of  both  Bpecimens  was  nearly 
obsolete.  The  colour  was  a  lilae-grey,  deeper  on  the  back,  with 
an  iridescent  lustre  in  various  parts. 

Cyttm  {Zeut)  rotem,  Lowe,  sp. 

The  genuB  Cyttiis  was  established  by  Br.  Giinther,  in  his 
'  Catalf^e  of  Fishes  in  the  Collection  of  the  British  Museam ' 
(ii.  p.  896)  for  the  reception  of  fishes  which  are  distinguishable 
from  those  falling  into  toe  genus  ZeuB  by  the  want  of  bony  pUtes 
along  the  base  of  the  dornl  and  anal  fina,  and  by  the  spines  of 
the  latter  fin  being  limited  to  two.  The  present  species  had 
been  briefly  defined  by  Mr.  Lowe  as  s  member  of  the  genus  Zeua 
in  the  Proc.  Zool,  Soc.  1843,  p.  85.  Two  examples  haying  lately 
occurred,  taken  in  the  months  of  February  and  March,  I  proceed 
to  give  a  fuller  description  of  this  very  rare  fish. 
D.  7or8+28or29.  A.lor2+29.  P.  14.  V.  9.  B.M.  7. 
Civ. 5 +  6.  IV. 

The  Dory-like  body  is  compressed,  elevated,  and  coloured  a 
pinky  red,  without  maculs,  the  sides,  in  certain  lights,  being 
silvery,  washed  with  red.  Very  small  scales  are  imbedded  in  a 
smooth  shining  skin,  those  of  the  lateral  line  being  about  75  in 
number.  Between  the  throat  and  the  vent  there  is  a  series  of 
five  (I)r.  Gunther  savs  three)  oval  bony  platea,  each  marked  with 
radiating  strife,  and  having  a  median  crest  which  becomes  on 
some  of  them  a  short  spine  directed  backwards.  In  one  speci- 
men the  third  plate  is  the  longest,  in  the  other  the  fourth. 

The  height  of  the  body  is  to  the  total  length,  the  mouth  being 
closed,  as  1  to  2).  The  head,  when  the  mouth  is  closed,  is  to 
the  total  length  as  1  to  Sf,  and  is  therefore  less  than  the  height. 
The  thickness  of  the  body  behind  the  pectoral  iuiB  compared 
with  the  greatest  height  varied  in  the  two  specimens  from  1  to  5 
to  1  to  3^,  the  lai^ier  being  proportionally  much  thicker.  The 
vertex  is  covered  with  a  smooth,  transparent,  scaleless  skin. 
Behind  the  eyes  the  sides  of  the  head  are  striate,  and  at  the 
nape  there  is  a  broad  transverse  depression.  The  large  eye  is 
roand,  or  slightly  oval,  with  a  diameter  which  is  contain»l  iu 
the  length  of  the  head,  the  mouth  being  closed,  about  2^  times. 
It  is  placed  high  up,  and  takes  part  in  the  profile.  The  border 
of  the  frontal  Done  above  it  is  toothed.  The  distance  from  eye 
to  eye  is  about  equal  to  the  diameter.  The  openings  into  each 
pituitary  sac  are  close  b^iether,  above  the  antenor  margin  of  the 
flje.    llie  onter  and  posterior  one  ia  large,  and  obliquely  oval. 
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In  front  of  each  smaller  orifice  there  is  s  cotupicaous  mucus- 
pore.  The  cheeks  are  flat,  and  covered  with  s  smooth  skin,  in 
which  almost  imperceptihle  scales  are  buried.  The  opercular 
pieces  are  onsrmed,  but  the  border  of  the  preopercle  is  strongly 
striate,  the  strin  parallel  with  the  mai^n.  The  mouth  is  ex- 
cessively protrusile,  the  pedicel  of  the  premaxillary  being  very 
long ;  and  the  lips-are  furnished  with  thick  skin.  The  ambit  of 
the  open  mouth  is  nearly  circnlsir.   The  maxillary  is  thin,  trans- 

Cnt,  and  much  dilated  below.  The  jaws  are  roughened  with 
Is  of  minute  teeth,  that  in  the  upper  jaw  being  very  broad 
at  the  sides.  There  is  a  patch  of  similar  teeth  on  the  vomer, 
but  none  on  the  palatines. 

The  branchiost^al  membrane  was  furnished  in  both  specimens 
with  seven  rays  on  each  side  j  small  pseudobranchiee  are  present. 

The  spinous  portion  of  the  dorsal  fin  is  distinctly  oonnected 
with  the  soft  portion,  the  former  being  shorter  but  higher  than 
the  latter,  wmcb  is  more  elevated  behind  than  in  front.  The 
stout  spines  are  strongly  striate  at  their  sides,  and  carry  short 
filaments  at  their  apices  (Mr.  Lowe  says,  "  doraali  baud  fila- 
mentosa").  The  first  spine  is  only  half  as  long  as  the  third, 
and  the  last  spine  is  shorter  than  the  first.  This  fin  commences 
considerably  behind  the  root  of  the  pectoral  fin,  and  a  space 
equal  to  the  diameter  of  the  eye  separates  its  termination  from 
the  base  of  the  caudal  fin,  None  of  the  rays  of  the  soft  portion 
are  branched. 

The  pectoral  fins  are  inserted  about  the  middle  of  the  height ; 
they  are  rounded  and  much  shorter  than  the  ventral  fins,  reach* 
ing  back  not  quite  so  far  as  the  vertical  of  the  vent. 

The  rounded  ventral  fins  are  large,  reaching  back  nearly  to 
the  middle  of  the  anal  fin,  and  they  are  inserted  under  the  roots 
of  the  pectorals.  The  abdomen  in  front  of  their  roots  is  fiat. 
The  vent  is  placed  under  the  middle  of  the  spinous  portion  of 
the  dorsal  fin. 

The  anal  fio,  like  the  soft  portion  of  the  dorsal  fin,  which  it 
resembles  in  shape,  rises  out  of  a  deep  groove,  and  has  nose  of 
the  rays  branched.  It  commences  under  the  commencement  of 
the  first  dorsal,  and  terminates  under  or  a  little  posterior  to  it* 
end.  None  of  the  rays  are  branched.  The  first  spine  is  short, 
stout,  and  subtrianguUr,  with  ribbed  sides.  The  rounded  caudal 
fin  has  three  short  spinous  rays  at  each  side. 

The  lateral  Utie  is  high  up,  and  much  arched,  following  prettr 
nearly  the  curve  of  the  back,  and  being  straight  on  the  tail. 
None  of  the  fina  are  scaly. 

The  la^er  of  the  two  specimens  afforded  the  admeasurementa 
Ht  forth  in  the  following  table : — 
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loeha 

Total  length,  mouth  open    ISi^, 

„         „       month  closed 12 

Height  between  vent  and  anal  fin   4f 

Head,  length,  mouth  open   5 

„         „        mouth  closed 

Eje,  diameter 

Erea,  distance  apart 


Nostrili,  distance  apart A 

Mouth,  when  open,  1 A  hy If 

Premaxillary,  length  of  pedicel 2^ 


Dorsal,  length  of  base  of  spinous  portion  . 

„  „         „  soft  portion 3i 

„       length  of  third  ipine 1^ 

Pectorals,  length IJ 

„         distance  behind  anterior  mai^  of  eye  2^ 

VentnOs,  length    3 

And,  length    3^ 

„    height  posteriorly  lA 

Tail,  height  at  middle ^ 

Caudal,  length 1^ 

»        span    3iV 


XXVIL— On  Ephedra.    By  John  Mibr8,  F.R.S.,  F.L.S,  fee. 

[Continued  from  vol.  x.  p.  140.] 
The  long  internal  that  has  elapsed  since  the  appearance  of  the 
former  part  of  this  paper  demands  a  word  in  explanation.  When 
that  portion  was  ready  for  the  press,  I  was  chtu^d  by  the  Go- 
Ternment  of  Brazil  with  duties  arising  out  of  the  International 
Exhibition,  which  required  my  undivided  attention  for  many 
months ;  and  it  is  only  now  that  I  am  able  to  complete  the  fol- 
lowing description  of  all  the  South- American  species  oi  Ephedra 
known  to  me. 

In  the  mean  time  Dr.  Hooker's  memoir  on  Welwittchia  has 
appeared  in  the  Linnean  Transactions,  which  renders  it  incum- 
bent on  me  to  reconsider  my  former  views  concerning  Ephedra. 
That  memoir  will  claim  attention  from  erery  botanist,  not  only 
for  the  careful  description  of  the  structure  of  this  remarkable 
plant,  but  for  the  admirable  manner  in  which  the  elaborate 
details  of  its  analyses  are  illustrated;  and  it  is  fortunate  for 
science  that  Df.  Hooker  had  at  his  commaud  ample  materials  tor 
the  investigation.  For  the  present  purpose  it  will  be  necessary 
to  refer  only  to  such  points  in  that  memoir  as  may  relate  to 
Ephe^a, 

In  the  absence  of  the  smallest  information  concerning  the 
female  flower  and  the  ovary  of  Ephedra,  and  with  the  knowledge 
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that  in  Gnetmn  the  male  and  female  flowers  are  found  in  distinct 
vborU  on  the  same  node,  I  had  suggested  the  possibility  that 
ia  Ephedra  both  sexes  might  prove  to  be  developed  ia  the  same 
common  spikelet,  in  which  the  male  flowers  in  tbe  lower  whorls 
bad  &lleii  away  before  the  female  flowers  became  developed  in 
the  terminal  whorl — a  supposition  rendered  more  probable  by 
the  fact  that  male  and  fructiferous  spikelets  are  sometimes  found 
on  the  same  plant.  But  the  changes  shown  in  the  gradual 
development  of  the  ovary  and  fruit  of  WelwUsckia  render  the 
above  supposition  improbable;  and  by  analogy  we  may  now 
form  a  tolerable  conjecture  of  tbe  nature  of  tbe  female  flower  in 
Ephedra.  From  these  data  we  may  infer  that  the  two  ovaria 
developed  in  the  terminal  pair  of  involucels  are  deficient  of  a 
corolla — a  circumstance  which  sometimes  occurs  in  Ewphor- 
biacea,  where  the  male  flowers  are  provided  with  both  calyx  and 
corolla,  while  the  ovary  is  destitute  of  any  floral  envelope. 

Tbe  application  of  the  term  "  cone  "  to  the  flowering  heads  of 
H^elwitscKia  and  Ephedra  is  calculated  to  mislead  many  persons 
in  regard  to  the  affinity  of  the  Gnetacea;  for  they  bear  little 
analogy  to  the  cones  of  the  Conifera.  They  are  more  properly 
spikelets,  becaose  they  bear  regular  petaloid  sessile  flowers  along 
a  common  axis,  much  after  the  manner  of  a  spike  of  Plimiago ; 
and  they  offer  more  claims  to  this  category  than  the  spikelets 
of  Myrica,  the  amenta  of  Behda,  or  tbe  spicated  inflorescence  of 
many  other  genera. 

The  structure  of  tbe  male  flowers  and  the  mode  of  inflores- 
cence in  Welwitachia  present  a  striking  resemblance  to  those  in 
Ephedra,  both  showing  an  advanced  state  of  floral  development. 
Dr.  Hooker  considers  the  ovule  in  the  female  flower  to  be  deficient 
of  any  carpellary  covering,  and  therefore  gymnospermoua  j  but 
the  circumstances  be  has  demonstrated  tend  rather  to  evince 
that  it  is  enveloped  in  a  distinct  carpel.  The  important  fact  of 
the  existence  of  hermaphrodite  or  polygamous  flowers  in  this 
family  serves  to  throw  much  light  on  this  point.  It  is  shown  in 
pi.  6.  flg.  11  that  WelwiUchia  (besides  its  floral  envelopes)  pre- 
sents a  monadelphous  ring  of  regularly  formed  stamens  sur- 
rounding an  ovary  constituted  in  the  usual  manner  of  angio- 
apermoua  plants — that  is  to  say,  with  a  simple  style  and  stigma 
sarmounting  an  oblong  1-cellcd  carpel  containing  a  single  erect 
ovule,  thus  exhibiting  a  floral  development  and  pointing  to  a 
position  in  the  system  far  higher  than  the  gymnospermous 
orders  of  Conifera  and  Cycadacett.  But  the  ovule  of  tbe  herma- 
phrodite flower  is  always  sterile,  and  it  is  only  in  such  flowers 
as  are  deficient  of  corolla  and  stamens  that  embryo-sacs  are 
formed  in  the  ovule  which  admit  of  its  fertilization ;  and  here  it 
is  seen  that  the  style  becomes  so  far  depressed  that  the  stigma 
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remainB  sewile  on  the  Bommit  of  the  catpd,  leavioK  the  small 
apical  pervious  aperture  Gonstaiitl;  found  in  the  frmta  of  Wei- 
toitichia  and  its  congeners.  This  depression  of  a  pervious  stigma 
I  have  shown  to  eidst  in  several  other  instances.  The  entire 
development  imparts  a  truly  sngiospermous  character  to  the 
dutacea,  notwithstanding  the  pervious  aperture  ia  the  carpel, 
while  the  peculiar  mode  of  fertilisation,  as  Hr.  Hooker  seems  to 
indicate,  is  analogous  to  some  instances  in  Santalacea  and  Lo- 
raathacea.  I  long  ago  pointed  out  the  existence  of  vascular 
threads  in  the  viscous  cap  which  crowns  the  seed  in  Lorantha 
{StnUhanthut),  the  nature  of  which  I  did  not  then  onderstaod, 
but  which  may  perhaps  be  analogous  to  the  development  shown 
in  Welwiischia. 

The  involucels  in  Ephedra,  even  in  a  young  state,  resemble 
those  of  WelwittcMa  in  this  particular — that  the  margins  are 
simply  reticulated  and  petaloid,  while  the  central  discoid  portion 
is  formed  of  three  easily  separable  lainine,  the  external  plates 
being  simply  reticulated  and  epidermoid,  while  the  inner  lamina 
consists  of  numerous  closely  disposed  spicular  fibres  shaped 
like  those  shown  in  Welwiischia ;  these  are  imbedded  in  paren- 
chyma, as  well  as  two  conspicuous  distant  and  parallel  nervurea 
which  consist  of  bundles  of  ordinary  spiral  vessels. 

The  bilabiate  perigonium  in  Ephedra  is  quite  reticulated  and 
petaloid,  and  exhibits  no  trace  of  any  similar  fibres  or  vessels. 

Its  acfaenium  bears  all  the  usual  features  resulting  from  the 
growth  of  a  regular  carpel :  it  is  thick  and  coriaceous,  containing 
within  its  somewhat  fleshy  mesoderm  a  number  of  long  hair-hke 
threads  of  pellucid  woody  fibres,  nearly  of  its  entire  length ; 
there  is  no  resemblance  in  this  structure  to  the  perianth  of  the 
male  flowers.  Dr.  Hooker,  however,  considers  the  similar  peri- 
carp of  Welwiischia  to  be  the  growth  of  a  perianth  surrounding 
a  gymnospermous  ovule  deficient  of  any  true  earpellary  covering 
— a  GoncluBion  apparently  formed  upon  hypothetical  grounds. 

I  have  to  make  an  essential  correction  in  regard  to  the  tubillus : 
from  recent  examinations  of  the  seeds  of  Ephedra  dumosa  (in 
which  the  seminal  integuments  are  somewhat  thicker)  and  of 
immature  seeds  of  E.  Americana,  lately  obtained,  it  is  seen  that 
the  tubillus  is  expanded  below,  like  an  inverted  funnel,  quite 
free  from  the  apical  gland,  which  it  surrounds,  and  is  continnotu 
with  the  outer  integument,  of  which  it  is  a  simple  extension. 
In  the  cases  previously  observed,  this  dilated  portion  was  so  ex- 
tremely delicate,  and  adhered  so  closely  to  the  gland,  that  the 
tubillus  seemed  to  rise  out  of  it.  The  fact,  as  above  stated,  is 
now  beyond  all  doubt. 

I  have  again  examined  carefully  the  suspensor  in  Ephedra^ 
but  can  discover  no  trace  of  those  embryo-sac-bearing  filamenti 
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which  are  found  in  Onelum  and  fFelwittchia.  The  tubQliu,  u 
above  stated,  is  a  prolongation  of  the  outer  integument ;  the  red 
fleshy  gland  is  attached  to  and  closes  the  month  of  the  inner 
integument.  To  a  small  point  in  the  centre  of  this  gland  ii 
attached  the  white  cylindrical  and  tubular  saspensor,  hemi- 
spherical at  its  apex,  the  lower  extremity  of  which  descenda 
upon  and  adheres  firmly  to  the  upper  part  of  the  albumen,  thus 
forming  a  kind  of  white  cap  upon  it  for  a  quarter  of  its  length. 
This  suspensor  is  capable  of  considerable  extension;  and  when 
cut  open  along  one  side  and  examined  under  the  microscope, 
it  is  found  to  consist  of  a  loose  mass  of  condensed  and  extremely 
fine  flocculeut  tissue,  confusedly  huddled  together  like  paper- 
pulp,  without  the  slightest  trace  of  any  of  t£e  coiled  filamenta 
»een  in  tVeiwUschia  and  Gnetum,  or  any  vessels  whatever.  The 
albuminous  mass  is  just  the  length  of  toe  embryo,  and  does  not 
extend  over  the  summit  of  the  radicle,  which  is  quite  naked 
within  the  hollow  cylinder,  but  it  disappears  gradually,  and 
becomes  lost  in  the  flocculent  substance  of  the  suspensor,  be- 
coming at  last  so  far  attenuated  as  to  disappear  in  ibe  form  of 
separate  granular  cells.  From  these  facts  we  may  infer  that 
this  suspensor  is  only  a  portion  of  the  amniotic  body  which  has 
not  been  obliterated,  or  in  which  albuminous  grains  have  not 
been  deposited — a  condition  of  development  clearly  indicated  by 
the  acute  sagacity  of  the  late  Mr.  Kobert  Brown*. 

We  ou^t  not,  therefore,  to  attach  much  importance  either  to 
the  mere  circumstance  of  a  suspensor  as  a  proof  of  the  close 
alliance  of  the  Gnetacea  with  the  Comfera  and  Cycadacea,  seeing 
that  it  is  always  diversified  in  the  several  genera,  and  difiierent 
from  that  structure  in  those  families — or  to  the  occasional  pre- 
sence of  filaments  bearing  sterile  embryo-sacs,  for  these  never 
occur  in  Ephedra,  and  not  always  in  Gnetum—oi  to  the  exist- 
ence of  disciform  dotted  vessels  in  the  wood,  for  they  are  found 
only  in  Gnetum.  These  are  only  partial  coincidences,  and  con- 
sequently of  little  value  in  comparison  with  the  strong  evidence 
showing  a  far  more  advanced  perfection  of  floral  structure  in  the 
Gnetacea,  and  pointing  to  a  much  higher  position  in  the  system. 
Other  analogies  remain  to  be  discovered  before  this  point  can  be 

*  "  In  other  cases  the  albumen  is  formed  by  the  depontion  of  grsnnlated 
mflttcT  it)  tbe  cells  of  the  nucleui.  In  some  of  these  cbms,  the  memhnne 
of  the  amnios  leems  to  be  peniiteiit,  formioB,  even  in  the  ripe  teed,  a 
proper  coat  for  ^e  emfaiyo,  tbe  ori^rud  attscbment  of  whose  radide  to 
the  apex  of  this  coat  msji  alio  eontintie."  (Gen.  Rem.  p.  57-)  This  new 
applies  a*  well  to  the  ori|na  of  the  vitellua  in  many  seeds  as  to  the  peculiar 
development  esisting  in  Ephedra;  and  it  is  probable  that  future  resesrrhet 
may  abow  the  existence  of  an  analogous  development  in  other  eases,  and 
may  lead  to  a  knowledge  of  tbe  true  affinitiei  ot  the  Q*ttaet»,  wbidi  we 
have  yet  to  learn. 
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safely  determined.  I  may  here  mentioa  that  all  the  details  of 
structure  which  I  have  observed  will  be  minutely  showa  in  the 
drawings  of  the  Tarioos  analyses  intended  to  illustrate  the  genua 


From  the  circumstances  above  stated,  it  is  reqiusite  to  correct 
the  former  diagnoBis  of  Ephedra,  as  far  as  r^irds  the  female 
plants,  in  the  following  manner  :— 

Hore*  9  ignoti  (fonan  achlamydei).  Achenia  2,  distincta, 
rariuB  abortu  solttaria,  sammo  spies  amentiformis  (ei  d  similis) 
affixa,  involucellis  omnino  vel  semi-obtecta,  oblonga,  subtri- 
gona,  plano-convexa,  coUateralia,  erects.  Periatrpiwa  siccum, 
coriaceum  [mesocarpio  fib  rill  if ero),  glaberrimum,  indehiscens, 
apice  glaDdulgeformi  pro  tubilli  transitu  pervium,  uniloculare. 
Semen  nnicum,  basi  affixum,  loculo  paulo  breviue,  apiceni 
versus  attenuatum;  integumenia  2,  simplicia,  ab  imo  usque 
ad  medium  coalita,  dehinc  supeme  libera  et  distincta;  exte- 

-  rius  tenuiter  merabranaceum,  apice  subito  looge  contractuui 
et  in  tubiihan  persisteDtcni  tubulosum  per  foramen  ptericarpii 
prolatum  et  ssepe  longe  exsertum  attenuatum ;  interius  cras- 
sius,  opacum,  corrugato-plicatum,  apice  glanduia  subglobosa 
majuscula  camosa  clausum;  kilum  cum  chalaza  basali  con- 
fusum,  Bubstipitatum ;  raphe  nulla ;  albumen  oblongum,  aub- 
compressam,  obpyriforme,  camosulum,  embryo  lequtlongum, 
apice  suspensam ;  suspeiisar  brevis,  cylindricus,  opacus,  floccu- 
loBus,  ad  imum  glandule  integument!  afGxuB,  et  ad  partem 
Buperiorem  albuminis  arete  adherens ;  embri/o  caroosus  albu- 
mine  squilongus  et  dimidio  angustior;  cotyledoTtes  liueari- 
obloDgK,  semiteretes,  parallelim  collaterales  (commissura  spies 
axin  spectans),  radicula  iis  lequiiata  et  eequilonga,  supera, 
Bubcompressa,  gradatim  ad  apicem  obtusum  angustata. 

1.  Ephedra  Ckilenm,  n,ap.; — ramis  ramulisque  oppositis,  vali- 
diusculis,  pallide  viridulla,  graDuloso-striatelliH,  internodiis 
longiusculii  vel  mediocribus,  axiliis  valdc  nodosis  \  foliis  ru- 
dimentariis,  oppositis,  crassiusculis,  margine  tenuibus,  imo  in 
vaginam  membranaceam  Berius  ruptam  connatis,  laciniis  li- 
neari-acutis ;  ramis  Soriferis  axillaribuBj  brevibua  vel  brevis- 
simis,  apice  spicellas  1-2-3  sessiles  gerentibus;  Bpicellis 
ovatis  vel  oblongis,  ex  involucellis  per  paria  6,  decussatim  op- 
positis  et  imbi'icatis ;  involucellis  ovatis,  obtusis,  per  paria 
imo  connatis :  Soribna  S  in  involucellis  solitariis,  bine  decus- 
satim oppositis,  perigonlo  incluso ;  antheris  6,  in  columna 
subaessitibuB  et  exsertis :  &.  £  pedunculo  in  axillis  solitario, 
elongato,  supra  medium  2-bracteoIato,  spicellasolitariatermi- 
nato,  involucellis  per  paria  5  imo  nesis;  acheniis  3,termina- 
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libns,  iDclusiB. — Chile,  Prov.  ValparaiEo,  v.  v.  in  vams  locis; 

V.  f.  in  herb.  Hook,  ei  Mua.  Brit.  (CnmiDg,  n.  372 ;  Bridges). 

A  low  shrub,  with  numerona  virgate  constantly  dividing 
branchlets,  which  are  opposite  in  most  of  the  nodes,  more  rarely 
4,  verticillate,  from  1  to  1^  line  in  thickness,  the  interaodes 
being  1^  to  2  inches  apart ;  the  opposite  leaflets,  3  to  3  lines 
long,  are  at  first  united  for  nearly  their  entire  length  into  a 
membranaceous  vaginant  sheath,  which  afterwards  becomes  torn, 
by  the  swellmg  of  the  node,  into  two  acute  segments,  coriaceous 
at  base.  The  male  inflorescence  consists  of  one  to  four  crowded 
spikeleta  upon  a  very  short  pedicel,  thus  forming  almost  glo- 
mcrated  heads  on  each  side  of  every  node :  each  spikelet  is  3  lines 
long,  2^  lines  broad;  the  petaloid  perigonium  in  each  involucel 
is  turbinately  tubular,  compressed,  delicately  membranaceous,  of 
an  orange-yellow  colour,  1  line  long  (thus  somewhat  exceeding 
the  length  of  its  involucel),  its  border  consisting  of  two  rounded 
concave,  erect  lobes,  which  are  imbricated  in  [estivation  in  the 
manner  before  described ;  the  exserted  anthers  are  subglobose, 
of  a  bright  yellow  colour,  opening  by  two  pores  in  the  apex. 
The  femfJe  peduncle  is  10  lines  long,  bearing  spikelets  in  which 
the  achenia  were  destroyed  by  insects*. 

2.  Ephedra  bracteata,  nob.  Trav.  ii.  531  j — ramis  erectis,  ramulis 
tematim  verticillatia  ant  oppositis,   tenuiorihus,   divaricatis, 
fusco-viridibus,  minutissimc  granuloso-striatellis,  internodiis 
longiusGulis ;  foliis  oppositis,  rarius  temis,  imo  in  vaginam 
submemhranaceam  connatis,  apicibus  longiasime  et  anguste 
linearibus ;  inflorescentia  cf  et  $  interdum  in  eadem  plants ; 
spicellis  (S  2-3  in  quaque  axilla  subseasilibus,  imo  bracteatis, 
involncellis  l-floris,  per  paria  6-8  imo  connatis  decussatim 
imbricatis,  perigonio  involuceUo  paulo  longiore,  flavido,  peta- 
loideo,  antheris  6  sessilibus  longe  exsertis ;  epicellfe  $  involn- 
cellis  imbricatis,  majoribus,  coriaceis,  marginellatia,  achenia 
2  collateraliter  terminalia  ultra  medium  velantibuEi, — Chile, 
Prov.  Valparaiso  et  Coquimbo,  v.  v.  ad  Concon ;   v.  s.  in  herb. 
Hook.,  Viiia  de  la  Mar  ( cJ  &  ?  Bridges,  No.  178),  Vina  de  la 
Mar  (Anderson,  anno  1830),  Coquimbo  {Harvey  cJ). 
A  shrub  growing  to  the  height  of  2  to  5  feet,  with  the  habit 
of  the  preceding,  from  which  it  difiers  by  several  marked  cha- 
racters.  The  branches  are  more  slender,  darker,  with  intemodes 
1^  inch  apart ;  the  leaflets  are  opposite,  sometimes  temate,  3  to 
4  lines  long,  united  at  base  into  a  vaginant  tube  1  line  in  length, 
the  segments  being  somewhat  erect  and  linearly  setaceous.   The 

*  A  dnwiog  of  thii  species,  with  analvtical  details,  will  be  given  in  tbe 
*  Cootributioni  to  Botany,'  vol.  ii.  Plate  /A  a. 
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male  Bpflceleta  are  2^  lines  long,  1^  line  broad,  formed  of  two 
seta  of  oasal  bracts  and  six  or  eight  pairs  of  floriferons  decossatcly 
imbricated  iavolncels,  united  into  as  many  vaginant  sheaths  at 
their  bases;  the  perigonium  of  each  solitary  opposite  flower  is 
of  a  yellow  colour,  1  line  long,  with  a  two-lobed  erect  border ; 
the  etaminal  tube  is  1^  line  long,  supporting  the  subsessile  sub- 
globose  yellow  anthers,  which  open  by  two  pores  in  the  apex. 
The  fructiferous  spikelet  is  3  Imes  long,  2  Unes  broad,  farmed 
of  four  series  of  imbricated  involucels  void  of  flowers;  they  are 
coriaceoos,  1^  line  long,  1^  line  broad,  each  united  with  the  oppo- 
site one  into  a  sheath  at  its  base ;  the  two  terminal  achenia,  more 
than  half  invested  by  the  superior  involucels,  are  2  lines  long, 
1^  line  broad,  flat  on  the  contiguous  faces,  and  convex  externally, 
of  a  somewhat  glauco-fuscous  colour,  the  summit  being  termi- 
nated by  an  obtuse  perforated  gland,  through  which  the  shortly 
ezserted  slender  tubillus  passes,  which  has  a  uuilabiate  termi- 
nation.   The  pedicel  supporting  the  fructiferous  spikelet,  which 
in  Bridges's  specimen  is  not  fully  grown,  is  4  lines  long,  with  a 
pair  of  bracteoles  a  short  distance  below :  in  Anderson's  speci- 
m^  the  pedicel  is  10  lines  long,  the  bracteoles  being  at  a  dis- 
tance of  2  lines,  and   the  spikelet  is  double  the  size  of  the 
former.  It  should  be  remarked  that,  in  Bridges's  plant,  a  fructi- 
ferous spikelet  is  found  on  one  of  the  lower  branches  of  the  same 
specimen  the  upper  branches  of  which  all  bear  male  flowers  *. 
3.  Ephedra  monlicola,  n.  sp. ; — ^ramis  oppositiB,  substrictis  et 
snoerectis,  valdc  ramosis,  striatis,  brunneis,  ramulis  iunioribus 
teneribus,  imo  in  vaginam  vix  nexis;  pedunculis  aiillaribus  in 
flor.  S  aabbrevibus  vel  brevissimis,  spicellam  unicam  ovatam 
gerentibus;  involucellis  in  paribus  3-5  decussatim  imbricatis, 
ovatis,  obtusis  vel  mucronulatis,  subcoriaceis,  margine  mem- 
branaceo  cinctis  et  floribus  totidem  includentibus ;  perigonio 
petaloideo,  vix  longiore ;  columns  staminifera  2-plo  longiore ; 
autheris  5-7,  ovalibns,  subsessilibus :  spicellis  fructiferis  soli- 
tariis,  ovatis,  pedunculo  ramuliformi  2-bracteoIato  sufl'ultis; 
acheniis  2,  in  involucellis  supremis  absconditia. — Chile,  Cor- 
dillera de  los  Andes,  utroque  latere ;   v.  s.  in  herb.  Hook. 
(^  et  $  Bridges,  No.  1210). 

A  shrub,  from  its  very  elevated  locality,  probably  of  low 
growth,  with  more  erect  and  more  slender  branches  than  the 
preceding  species,  from  which  it  difiers  in  its  general  appearance, 
in  its  much  smaller  bractiform  leaflets,  and  in  its  achenia  being 
hidden  by  the  last  pair  of  involucels.  Its  brancUets  are  oppo- 
site, but  sometimes  two  superimposed  grow  out  of  each  axil : 
these  are  floriferous,  nearly  ^  Une  m  diam.,  with  intemodes  9  to 
*  ThU  tpedet  vrill  be  figured  in  the  lune  work,  Plate  75  a. 
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11  lines  apart.  The  peduncles  are  azillaiT',  1  to  2  lines  long, 
with  a  pair  of  brscteolea  supporting  them  at  their  origin ;  and 
they  bear  a  solitary  male  spikelet,  which  is  ovate,  2^  to  3  lines 
long,  bmcteated  at  base,  with  four  pairs  of  imbricated  involucels 
briefly  conjoined  at  their  base  into  a  sheath,  subcoriaceous  and 
1  tine  long ;  perigonium  somewhat  longer  thui  its  own  involucel; 
staminiferons  coTumn  twice  its  length,  bearing  6-7  sessile  yel- 
low anthers  opening  by  two  pores  in  their  apei.  The  fructi- 
ferous spikelets  are  on  a  distinct  specimen :  here  the  peduncle  is 
1  inch  long,  3-bracteolate  a  little  above  the  middle,  bearing  a 
solitary  oval  spikelet  3  lines  long,  2  lines  broad;  involucels 
broadly  ovate,  gradually  diminishing  towards  their  summits, 
coriaceous,  with  a  narrow  membranaceous  border;  two  erect 
achenia  1^  line  long,  elliptic,  plano-convex,  perforated  at  the 
apex,  with  do  portion  of  the  tubillus  exserted*. 

4.  Ephedra  Andina,  Popp. ;  Meyer,  Mem.  Acad.  Fetrop.  v.  78; 
— caulibus  plurimis  subhumifusis,  ramis  ramulisque  ramosis- 
aimis  adscendentibns,  singulis  ad  pedem  vaginatim  foliosis, 
flexuosis,  nodosis,  subarticolatis,  intemodiis  subbreribus,  vi- 
ridiuscuiis,  granuloso-striatellis ;  foliis  minimis,  oppositis,  co- 
riaceis,  acutis,  imo  vaginatim  nexis,  lobis  in  junioribus  subu- 
lato-acumiDatis,  mucronulatis,  serins  distinctis ;  apicelhs  ,3 
axillaribus,  breviter  pedunculatis,  solitariis  vel  binis  glomeratis, 
basi  2-bracteolatiB ;  involacellis  per  paria  6  decussatim  oppo- 
sitis et  imbricatis,  imo  vaginalis,  obovatis,  primum  submem- 
bianaceis  et  flavescentibus,  serius  subcoriaceis  et  membranaceo- 
marginatis;  perigonio  petaloideo,  limbo  2-lobo;  columna 
staminifera  longe  exserta,  antheras  5-6  sessiles  spice  2-porosas 
gerente :  spicellis  fructiferis  aiillaribiis,  sohtariis,  longe  pe- 
dunculatis; pednnculo  in  medio  S-bracteolato;  involncellia 
majoribuB,  magis  coriaceis ;  achemis  2,  collateralibus,  termi- 
nalibus,  glaucis,  striatellis,  involucello  panlo  longioribus, 
apice  peiforatis;  tubillo  breviter  exserto,  apice  uuequaliter 
fisso  ant  lacerato. — In  Andibns  Chilensibus ;  v.s.in  herb,  meo 
et  Hooker.,  6  Cordillera  de  Manic  (Germain) ;  in  herb.  Hooker., 
$  Chile  aostralis  (Dr.  Fhilippi). 

In  the  memoir  above  cited,  Meyer  has  confounded  together 
(but  with  some  doubt)  all  the  Chilean  species  of  Ephedra.  The 
above- described  plant,  from  the  provinces  south  of  the  Biver 
Maule,  the  region  visited  by  Foppig,  has  been  selected  as  the 
type  of  E.  Andma,  Fopp.  It  is  a  well-marked  species.  The 
foregoing  diagnosis,  drawn  wholly  Irom  it,  should  be  substituted 
for  the  more  general  character  assigned  by  Meyer.  It  seems  to 
be  a  very  biuhy  plant,  its  lower  branches  hanging  on  the  ground, 
*  A  figure  of  this  plant  will  be  seen  in  {he.  eit.)  Plate  76  a. 
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and  its  ramifications  rising  upnards.  In  Germain's  specimens, 
a  cross  section  of  its  branches  exhibits  three  or  four  distinct 
annular  zones,  showing  a  solid  white  wood  with  close  meduUair 
rays :  theae  are  2^  lines  in  diameter,  and  very  llexaose ;  its  bark 
is  thick  and  of  a  browniah  colour,  but  in  the  younger  bnmchlets 
of  the  last  year's  growth  it  is  of  a  yellowish  green,  the  inter- 
nodes  being  1^  to  2  inches  apart.  The  axillary  brancfalets  or 
peduncles  which  bear  the  6  flowering  Eipikelets  are  generally 
naif  a  line,  seldom  2  lines,  in  length ;  these  spikelets  are  2-2^ 
lines  long,  with  six  pairs  of  imbricated  involucels ;  the  perigo- 
ninm  is  |  line  long,  and  the  staminal  column,  rising  above  it, 
becomes  1^  line  in  length.  The  fructiferous  spikelets,  upon  a 
distinct  pknt,  supported  by  a  peduncle  2  to  4  lines  long,  are  3 
to  Si  lines  in  length,  and  are  formed  of  three  pairs  of  imbricated 
invDiucels,  with  a  pair  of  bracts  upon  the  peduncle.  The  two 
terminal  achenia,  embraced  by  the  last  pair  of  involucels,  which 
are  somewhat  shorter  than  them,  and  subscarious,  are  plano- 
convex, oblong,  pointed  towards  the  small  perforated  apex,  where 
they  are  marked  by  a  small  yellowish  glandular  ring  which  I 
have  considered  to  be  the  persistent  sessile  stigma;  the  exserted 
portion  of  the  tubillus  is  barely  a  line  long,  and  is  irregularly 
lacerated  and  scarcely  2-lobed*. 

5.  Ephedra  dumosa,  n.  sp. ; — ramis  arcuato-flexuosis,  valde  ra- 
moBts  et  intricatis,  intemodiis  subbrevibus  aut  mediocriter 
distantibus ;  ramulis  divaricatiu,  striatellia,  granule so-scabri- 
duits,  rufescentibus  vel  fuscis;  foliis  oppoaitis,  coriaceis, 
grannloso-Btriatulis,  fusco-rubescentibus,  imo  in  vaginam 
amplam  brevem  connexis,  vix  marginatis,  apicibus  breviter 
mncronato>acutis,  vagina  demum  rupta  linearibus:  spicellis 
.  iructiferis  solitariia,  brevissime  pedicellatis ;  involucellis  per 
'  paria  imo  nexis,  imbricatis,  ovatis,  eubcamosis,  rubescentibus, 
achenia  omnino  amplectentibus ;  acheoiia  nigris,  nitidis,  tU' 
billo  breviter  exserto,  obsolete  S-lobo. — In  Andibus  Chilensi- 
bus,  V.  V,  ad  Cortaderas  cnsta  orientali ;  v.  s.  in  herb,  meo  et 
ffooi.,  Cuesta  del  Inca  (Gillies). 

A  low  bushy  shrub,  which  I  found  growing  near  the  Ladera 
de  las  Cortaderas,  on  the  eastern  Bide  of  the  Andes,  and  of  which 
I  still  preserve  the  ripe  fruits,  though  my  specimen  was  lost.  Dr. 
Gillies's  plant,  from  the  eastern  side  of  the  Fortiilo  Pass,  is  more 
dwarfish,  and  is  without  Bower  or  fruit.  The  branchlets  are 
opposite,  the  internodes  being  only  6  to  12  lines  apart;  the 
vaginant  portion  of  the  combined  opposite  leaflets  is  \  line  long 
and  subcampanulate,  the  segments  being  of  equal  length,  and 
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triangular.  The  fructiferous  spikelcts  are  solitary,  3  lines  loug, 
2  lines  in  diameter;  the  involucels,  broad  and  very  fleshy,  of  a 
doll  dark  ruddy  hue,  quite  conceal  the  two  terminal  achenia 
the  latter  are  ovate,  diminishing  upwards,  plano-convex,  shining, 
unevenly  striated,  each  obtuse  at  itsacumination,  whereitis  per- 
forated and  surrounded  by  an  apical  annular  gland ;  the  tubillus, 
rising  through  this,  is  very  little  exserted,  and  very  briefly  bifid, 
or  rather  lacerated  into  two  very  short,  erect,  concave,  rounded, 
unequal  lobea*. 

6.  Ephedra  oohreata,  a.  sp. ; — sufTruticosa,  ramis  virgatis  raniu- 
lisque  validis  adscendentibus,  scepissime  fusco-viridibus,  stria- 
tellis,  granuloso-scabridulia,  epidermide  facile  rimosa,  inter- 
nodiis  remotiusculis ;  foliia  3-nis  vel  4-nia,  rigido-siibmem- 
branaceis,  in  vaginam  longiusculam  striatellam  connexis,  api- 
cibus  subulatis,  serius  omnino  disruptis,  tuncliberis  et  reflexis: 
spicellis  6  oppositis,  3-nia  vel  4<-ms,  in  axillis  eessilibus  et 
subglomeratis,  oblongis,  ad  basin  imbricato-bracteatis ;  invo- 
luceliis  in  seriebus  ternatis  &-9,  imo  nexis  et  dccussatim  al- 
ternantibus,  ovatis,  subcoriaceis,  margine  vix  membranaceia, 
perigonio  aubeequilongis ;  antheris  5—6,  exsertis :  epicellis 
fnictiferis  2-4,  breviter  pedicellatis,  subverticillatis;  aclieniia 
2,  oblongis,  subacutis,  ultra  medium  exsertis. — In  Provinciis 
Argentinis,  Travesia  de  Mendosa  $  mihi  lecta ;  v.s.  in  herb. 
Hook,  et  Mus.  5ri(.,  tjPatagones,  Prov.  Buenos  Ayres  (Twee- 
die),  Bahia  Blanca  (Darwin),  Port  S.  Elena  {Capt.  King),  Bahia 
San  Antonio.     Var.  striata  c?  et  $  Mendosa  (Gillies). 

A  very  distinct  species,  with  long  virgated  and  somewhat 
curving  branches,  which  are  striated,  1  to  2  lin.  diam.,  the  inter- 
nodes  being  2  inches  apart;  the  younger  ones  are  somewhat 
fistulose,  with  a.  central  pith,  but  the  older  branchlets  are  en- 
tirely woody;  four  branchlets  isBue  from  a  node,  two  being  su- 
perposed in  each  opposite  axil;  or  there  are  three  verticillate 
branchlets  at  a  joint ;  the  leaves  are  4  lines  long,  seldom  oppo- 
site,  most  frequently  ternate,  and  united  together  as  far  as  their 
middle  into  a  sheath  which  loosely  embraces  the  stem ;  they  are 
membranaceous,  with  a  subulately  acuminate  apex  terminating 
in  s  long  cuspidate  point  proceeding  from  the  excurreut  nerve ; 
four  sessile  male  spikelets  are  placed  verticil  lately  round  each 
node  within  the  ruptured  sheath,  the  leaves  now  becoming  re- 
flexed  and  withered;  these  spikelets  are  2  lin.  long,  and  l^^lin. 
broad ;  each  consists  of  three  series  of  imbricated  bracts  at  baee, 
and  nine  other  floriferous  seiies  closely  imbricate  and  alternately 
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deeosaate,  each  seriea  cotuiBting  of  three  involacels  vaginately 
nnited  at  base ;  the  flowers,  from  twenty-five  to  thirty  in  each 
■pikelet,  are  therefore  temately  verticiUate  in  each  tenes.  The 
perigoniam  is  petaloid,  of  the  usual  form,  of  delicate  reticulated 
texture,  the  areolea  being  generally  disposed  in  longitudinal 
rows  sometimes  anastomosing  with  each  other,  each  areole  being 
isolated  and  replete  with  a  colonred  fioid ;  there  is  no  restige  of 
any  nerrure  or  spicnlar  cells  as  in  WelwUtehia.  The  involacets 
are  similarly  reticulated,  but  they  finally  become  thickened, 
opake,  and  coriaceous,  except  round  the  margins ;  the  coriaceous 
portion  is  constituted  in  the  manner  described  in  a  preceding  page 
(p.  250).  The  fructiferous  spikelets,  upon  distinct  but  similar 
plants,  are  two  to  four  in  each  node,  4  to  4-^  lines  long,  2  lines 
broad,  verticillately  disposed,  each  upon  a  separate  pedicel ; 
their  involncels,  in  abont  five  gradually  decreasing  imbricated 
pairs,  are  smooth,  opake,  subcoriaceous,  with  almost  obsoletely 
meDibranaceous  margins.  The  two  terminal  scheuia,  half  in- 
vested by  the  last  pair  of  involucels,  are  ovate,  somewhat  attenu- 
ating upwards,  trigonous,  with  an  obtuse  pallid  perforated  sum- 
mit, the  tubillns,  with  lacerated  apex,  being  scarcely  exserted*. 

The  variety  striata  of  GiUies  possesses  all  the  specific  features ; 
but  the  branchlets  are  less  than  half  the  thickness,  they  are 
glaadularly  scabrid,  of  a  pallid  colour;  the  intemodes  in  the 
male  plant  scarcely  exceed  an  inch,  while  those  of  the  fructiferous 
plants  are  1  to  1^  inch  apart;  the  leaves,  2^—3  hnes  long,  are 
united  for  above  half  their  length  into  a  3-fid  vaginant  tube. 
There  are  about  six  smaller  glomerated  heads  around  each  node. 
The  fructiferoua  spikelcts  are  3  lines  long,  2  lines  broad,  with 
three  pairs  of  subcoriaceous  involucels  with  scarious  margins, 
the  terminal  pair  enclosing  two  finely  striated,  opake,  fuscous 
achenia.  It  may  probably  form  a  distinct  species ;  but  there  is 
little  that  can  be  characterized. 

7.  Ephedrn  Americana,  H.  B.  K.  ii.  2 ;  Rich.  Gonif.  31.  tab.  29; 
Meyer,  Mem.  Acad.  Peb«p.  v.  100 ; — ramulis  graciliosculis, 
erectis,  sabflezuosis,  striatellis,  palUde  virentihua,  vix  scabrel- 
lis ;  foliis  oppositis,  imo  ad  nodoa  in  vaginam  bievem  nexis, 
lobis  liberis  longiuscuUs,  linearibus,  subulato-scuminatis, 
erecto-patulis,  submembranaceis,  glaberrimis,  crebre  striatellis, 
serius  ruptis  et  divaricatis,  Unea  transversah  tunc  nexis :  spi- 
cellis  <S  aiillarihus,  aeaailibus,  subgloboais,  oppositis  vel  4-ver- 
ticillatis;  involucellis  per  paria  8-10,  floriferis,  imbricatis, 
valde  concavis ;  perigonio  paulo  longiore,  petaloideo ;  columns 
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itaminBli  7-iier7i ;  imtlieriB  6-7,  exsertiB :  spicellis  &t)ctiferis 
in  quaque  axilla  Bolitariis  Tel  binis,  breriter  pediccllatis ;  in- 
Tolacellis  majoribus,  glauco-opacis,  mai^QibuB  anguste  mem- 
bnmaceis ;  acheniia  2,  terminalibua,  subincluaiB,  apice  calloso 
pCTforatis. — In  Peruvia;  v.  s.  in  herb.  Mu»,  Brit.,  (f  et  ?j 
in  herb.  Hook.,  $  Gbacbapoyas  (Mathews,  1838), 
Knnth  describes  this  ss  a  somewhat  erect  or  repent  shrub, 
very  much  branched;  the  branchlets  are  slender,  scarcely  ^  line 
diam.,  with  intemodes  1  to  H  inch  apart.     The  leaves  are  3  to 
6  lines  long,  1  line  broad,  setaceously  acute,  of  a  reddish  colour, 
and  ultimately  lubreflexed.     According  to  that  botanist,  the 
male  and  femiue  flowers  are  found  on  the  same  plant,  in  the  pro- 
portion of  three  of  the  former  to  one  of  the  latter;  but  in  the 
mstances  I  have  seen,  the  sexes  are  on  different  specimens.    The 
male  spikelets  are  solitary  and  sessile  in  each  opposite  axil ;  they 
are  2  lines  long,  1^  line  broad,  with  six  or  eight  series  of  flori- 
ferons  opposite  iuTolucels  conjoined  at  base  in  alternating  pairs, 
and  three  aeries  of  basal  bracts;  the  involucels  are  Buborbicu< 
lar,  with  a  fleshy  very  concave  centre  and  a  simply  reticulated 
mai^in,  the  central  portioD  being  formed  of  three  separable 
laminse,  as  described  in  page  250.     The  perigonium  is  petaloid, 
umply  reticulated,  with  spotted  areolse,  but  without  Tessels  of 
any  kind.     The  fructiferous  spikeleta  are  elliptic,  3  lines  long, 
2  fines  broad,  supported  on  pedicels  1  line  long.    The  mesocarp 
of  the  pericarp  is  filled  with  numerous  very  long,  and  apparently 
solid,  filiform  woody  fibres  imbedded  in  fleshy  matter.      In  a 
half-ripe  state,  the  tnbillua  is  distinctly  seen  to  be  continuous 
with  the  outer  integument  of  the  seed,  a  considerable  space  in- 
tervening between  it  and  the  gland,  and  between  it  ana  a  long 
portion  of  the  summit  of  the  seed*. 

8.  Ephedra  n^ettrig,  Bth.  Plant.  Hartw.  p.  263 ; — ^humilis,  in< 
tricato-ramosissima ;  ramulis  rectingcnlii  vel  arcuatis,  fiisco- 
opacin,  valde  stristis,  grannloao-scabrellis,  ad  aiillaa  paulo 
nodosis ;  foliis  oppositis,  imo  in  yaginam  brevem  nexia,  su- 
peme  in  lobos  triangulares  eztus  sabcarinatos  mucronatos 
terminatis,  minute  granulosis,  coriaceis,  htematicis :  spicellis 
S  axillaribns,  solitariis  vel  binia,  sessilibns;  involucellis  oppo- 
sitis, imo  nexis,  3— 4-BerialibuB,  imbricatis,  camosnlis,  fnscis, 
perigonio  brevioribns;  antheris  circiter  6,  sessilibus,  longe 
exsertis :  spicellis  fructiferis  in  axillia  solitariis,  breviter  pedi- 
cellatie ;  involacellia  per  paria  4-6,  imbricatis,  fusos,  carno- 
Bulis,  minute  granulosis ;  acheniis  2,  termin^bus,  inclusis ; 
tufaillo  exserto,  subtruncato,  mbello. — ^Ecuador;  v.  s.  in  ha-b. 
Hooker.,  6  Monte  Pelzhum,  altit.  12,000  ped.  (Jameson), 
*  Thii  pUnI,  with  fiill  struetunl  details,  will  be  shown  in  Plate  78  a. 
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Monte  Cotopaxi,  altit.  12,000  ped.  (Juneson),  Monte  Anti- 

eana  2  {Hartwe^,  No.  1394). 

Apparently  a  shrub  of  stunted  growth,  found  in  the  fissures 
of  rocks  at  a  great  elevation,  the  branchlets  being  ^  to  j  line 
thick,  with  intemodea  5  to  7  lines  apart ;  opposite  le^eta  1  line 
long,  which  for  half  their  length  are  united  into  a  vaginant  tube 
round  each  node,  becoming  afterwards  more  or  less  torn  to  their 
base.  The  male  spikelets  are  2  lines  long,  1  line  broad,  with 
involucels  and  perigonium  ^line  long;  staminiferous  column 
yellow,  j  hne  long,  bearing  five  clustered  sessile  anthers  opening 
by  two  pores  in  the  apex.  The  fructiferous  spikelets  are  2^  lines 
long,  Ij  line  diam.  j  the  involucels  are  of  a  dark  brassy  metallic 
hue,  with  a  finely  granulated  surface. 

The  Ephe^a  humilis,  Weddell  (Ann.  Sc.  Nat.  ser.  3.  xiii.  351), 
from  Puno  in  Bolivia,  does  not  appear  to  be  specifically  distinct 
from  the  above  plant.  The  species  is  much  allied  to  the  Ephedra 
dumosa  described  iu  a  preceding  page. 

9.  Ephedra  Tweediane,  Fiach.,  Meyer,  Mem.  Acad.  Petrop.  v. 
99.  tab.  9 ;— ramis  ramulisque  oppositis,  ramosis,  erectiuS' 
culis,  teneribus,  subvirgatis,  pallidis,  striatis,  subgranulosis, 
imo  vaginatis,  ad  axillas  uodosas  subarticulatis,  intemodiis 
subelongatis ;  foliis  oppositis,  aut  rarius  verticillatim  temis, 
distinctis,  imo  linea  transversali  nexis,  basi  concavis,  supenie 
hyalino- mem  bran  aceis,  acuminatis,  et  in  setam  longiasimam 
fijiformem  terminatis  :  spicellis  6  in  quaque  axilla  solitariia, 
vel  2-3-4  glomcratis,  sessilibus,  oblongis,  acutis,  basi  4-brac- 
teatis;  involucellis  per  paria  4-5,  imo  nexis,  decussatim  im- 
bricatis,  ovalibus,  crassiusculis,  margine  membranaceis,  peri- 
gonio  subfcquilongis ;  antheris  ssepius  3,  interdum  4^5,  sessi- 
libus, oblongis,  vix  exsertia ;  spicellis  fractiferis  similihus, 
sed  2-plo  majoribns,  hrevissime  pedicellatis ;  involucellis  ma- 
joribus  et  paulo  crassiohbus,  pallidis,  coriaceis,  anguste  mar- 
ginatis ;  acheniis  2,  navicularibus,  pallide  opacis^  oblongis, 
gradatiin  angustioribus,  apice  obtuso  perforatis,  tubillo  ex- 
seito,  irregulariter  lacerato. — In  Provinciis  Argentinia,  v.  v. 
Coro  Corto  (Prov.  Mendosa)  et  Travesia  de  Mendosa,  tf  et  £ 
(mihi  lecta,  anno  1836) ;  v.  s.  in  herb.  Hooker.,  Travesia  de 
Mendosa  (sub  E.  Mendocensis)  et  in  Pampas  (sub  titulo  E. 
avsiralia)  (Gillies) ;  Patagones  (Carmen,  Rio  Negro)  in  Prov. 
Euenos  Ayres,  (^et$  (Tweedie). 

This  species  appears  to  have  a  wide  range  over  the  extent  of 
the  Pampas,  in  localities  which  are  more  or  less  saline.  It  has 
a  branching  ligneous  I'oot,  from  which  numerous  slender  stem- 
lets  ascend,  which  throw  off  other  occasional  branchlets  at  the 
nodes,  forming  a  shrub  1  or  2  feet  in  height,  with  somewhat 
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longer  branches  which  run  along  the  groond  or  trail  upon 
others  for  support.  The  opposite  or  verticillately  disposed 
branches  are  slender,  suhfiexnose,  of  s  pale  greenish  colour, 
j  to  1  line  diameter,  with  interoodes  1  to  1^  inch  apart;  the 
nodes  are  somewhat  swollen,  often  articulate,  and  embraced  by 
the  bases  of  the  leaves,  which  form  opposite  cup-shaped  cartila- 
ginous projections  at  each  node,  joined  together  by  a  transverse 
line ;  the  leaflets  are  3  lines  long,  subulate,  suberect,  with  hya- 
line membranaceous  margins,  gradually  diminishing  into  a  long 
curved  setaceous  point.  The  male  spikelets  generally  abound  in 
the  younger  brancblets,  where  two  or  three  are  often  crowded 
together  in  each  axil;  these  are  oblong,  somewhat  tapered, 
formed  of  about  five  pairs  of  decussately  opposite  involucels, 
each  pair  united  at  base  into  a  short  vaginant  tube;  the  invo* 
lucels  are  ovoid,  slightly  acute  or  obtuse,  glaucescent,  subfleshy, 
with  a  narrow  membranaceous  margin,  each  enclosing  s  petaloid 
perigonium  of  about  their  own  length,  which  is  campanulately 
tubular,  compressed,  and  expanded  into  two  broad  rounded  erect 
lobes,  as  long  as  the  tube,  imbricated  in  eestivation;  the  stami- 
niferous  column,  scarcely  exceeding  the  length  of  the  perigonium, 
bears  on  its  apex  three  to  five  crowded,  erect,  sessile  anthers, 
which  are  2-celled  and  open  by  two  pores  in  the  apex.  In  the 
specimen  from  Patagones,  the  number  of  anthers  is  constantly 
three,  which  number  occurs  in  the  other  localities,  but  only  oc- 
casionally. The  fructiferous  spikelets  are  on  different  specimens, 
and  vary  only  from  those  of  the  male  dowers  in  being  generally 
solitary  upon  a  very  short  pedicel  in  each  axil,  and  are  about 
double  their  size,  being  3  lines  long,  2  lines  broad,  gradually 
narrowing  upwards,  with  about  six  pairs  of  involucels,  the  three 
upper  pairs  being  the  largest,  and  all  barren  except  the  last  pair, 
which  embraces  |  of  the  length  of  the  two  terminal  acfaenia; 
these  involucels  are  greenish,  and  ultimately  brown,  2  lines  long. 
Inline  broad,  and  pointed:  the  achenia  are  fuscous  brown, 
opake,  broadest  at  base,  gradually  attenuated  upwards,  flat  in- 
side, with  a  somewhat  sharp  margin,  rounded  and  carinated  on 
the  opposite  face,  their  section  being  somewhat  trigonous,  3  lines 
long,  1^  line  broad,  the  small  obtuse  apex  being  glandular  and 
perforated ;  the  tubillus  is  exserted,  and  irregularly  lacerated, 
not  disciform  as  Meyer  has  stated,  although  he  figures  it  as  I 
have  described  it*. 

10.  Ephedra  tcandens,  n.  sp. ; — scandens,  vage  ramosa ;  ramis 
strictis,  ramulis  junioribus  floriferis  ssepe  4-12  verticillatis  ex 
quoque  nodo,  gracilibus,  subflexuosis,  pallidis,  striatellis,  fere 

*  A  representation  of  tbii  ipecies,  with  atractural  detsils,  will  be  wen  in 


.y  Google 


£62  Mr.  J.  Mien  on  Ephedra. 

leevibus,   internoduB  longiusctilis,   ad  nodoB  inbuticalatii ; 
foliis  in  Bxillia  oppositis,  imo  inter  se  nena  et  vBginatiB,  lobia 
breviboB,  obtiisis,  membranaceis,  serius  diaroptis  et  liberis  : 
spicelliii^  in  quaque  axilla  1-2—3  glomenilBtis,  sphtericis,  ca- 
pitulum  globosum  eimulantibus ;  involucellis  rotandatia,  cod- 
cavis,  fusco-rubentibas,  subcarnosalis ;  ramidia  floriferia  de- 
mum  elongatia :  apicelliH  fructiferis  1  ad  3  ex  quaque  axilla, 
longe  pedicellatis ;  acbeniis  semiinclngis. — In  Provinda  Uru- 
guay; e.g.  in  herb.  Hook.,  Banda  Oriental  (Tweedie,  Baird), 
Parana  et  Eutre  Rloa  (Gibert,  Noa.  9  et  75). 
Tweedie  describea  thia  apeciea  aa  climbing  to  the  tops  of  the 
loftieat  treea  of  the  forest;  and  Baird  savs  it  ia  used  by  the  natives 
for  dyeing  a  fine  acarlet  colour.     The  Dranchleta  are  slender,  of 
a  pallid  green,  not  more  than  ^  to  j  line  diameter,  with  inter- 
nodes  I^  to  3  inches  apart.     The  leaves  are  very  small  and 
membranaceous,  not  exceeding  1  line  in  length.     The  male 
spikelets,  generally  about  aix,  are  crowded  together  in  a  capitate 
form  around  each  node ;  the  spikelets  are  aubglobose,  1  to  1}  line 
diam.,  composed  of  about  five  pairs  of  closely  imbricated  invo- 
lucela,  which  are  rounded  above,  and  concave,  somewhat  fleshy, 
of  a  dark  ruddy  colour,  and  opake ;  the  perigonium,  of  the  same 
size,  is  of  a  reddish  hue,  beyond  which  six  to  ^ight  bright  yellow 
sessile  anthers  are  exserted.      The  fructiferous   spikelets,   OD 
distinct   specimens,   are   usually   solitary  in   each  axil;   each 
spikelet  is  supported  on  a  very  slender  pedicel,  2  to  3  lines  in 
length,  which  ia  deflected;  it  is  acutely  elliptic,  8  lines  long, 
including  the  two  terminal  achenia,  which   are  half-encloaed 
within  the  last  pair  of  involucels;  the  involucels  are  in  three 
imbricating  pairs,  with  two  pairs  of  bracts  at  base ;  they  are  ob- 
long, rather  obtuse,  of  a  greenish-brown  colour,  becoming  some- 
what reddish,  with  a  very  narrow  white  margin :  the  achenia  are 
acuminately  oblong,  trigonous,   8  lines  long,  1^  line  broad, 
granularly  atriated,  of  a  dark  ruddy  brown,  with  a  somewhat 
3-lobed  white  gland  in  the  apex,  which  ia  perforated  for  the 
pasBBge  of  the  tuhillua,  this  being  scarcely  exserted  and  lace- 
rated at  its  apex*. 

11.  Ephe^a  fnutiUafa,  n.  sp.; — nana,  ramosiasima;  lamia 
ramulisque  iterum  ramosis,  breviasimis,  oppoaitia,  vel  sspe 
4-natim  verticillstia,  sulcatis,  granuloao-asperatia,  rufo-auran- 
tiacis,  singulis  imo  vaginatis;  foliis  axillaribus,  oppositis, 
parvis,  ovatis,  concavis,  rubescentibus,  crassiusculis,  margine 
vix  marginatis,  primum  usque  ad  medium  in  vaginam  2-aen- 
tatam  eonnexis,  serins  diaruptis :  apicellis  6  in  apice  ramu- 
lorum  ultimOTUm  solitariia,  seaailibiiB,  aubovatis ;  involucellis 
*  This  species  will  be  shawn  in  Plate  79  a. 
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per  ptria  4-6,  decuasatiiii  oppositis,  et  bssi  nexis,  crebre  im- 
bricatiB;  perigonio  2'labiato,  involucello  2-plo  longiore,  la- 
biis  adpreasiB,  rotandatiB ;  antherts  5,  globosia,  in  coluniuBm 
NCBertEun  crebriter  Beaiilibiis.— Patagonia ;  v,  s.  in  herb.  Hook, 
et  Mxu.  Brit.,  Port  Desire  (Darwin). 

A  stonted  slurab,  apparently  not  more  than  4  inches  in  height, 
with  a  repent  caudex,  out  of  which  the  somewhat  ascendent 
branches  originate,  which  immediately  divide  themselves  at  everr 
half-inch  distance  into  verticillated  ramifications  ronnd  each 
axil,  the  ultimate  ones  being  floriferoua,  with  a  pair  of  short 
vaginant  bractiform  leaflets  round  each  node,  and  a  similar  sti- 
puToid  sheath  round  the  base  of  each  ramification.  They  are  aU 
of  a  dnll  reddish  orange-colour.  The  male  spikelets  are  ovate, 
2  lines  long*. 


XXVIII.— On  the  Raphidet  o/Ianardia. 
By  Prof.  GcLLiTKB. 
Hatimo,  through  the  kindness  of  Mr.  W,  H.  Baxter,  of  the 
Oxford  Botanic  Garden,  received  a  fragment  of  a  few  leaves  of 
an  old  dried  specimen  of  Imardia  pahittrit,  I  have  examined  it, 
and  find  that,  like  its  congeners  Epilobium,  (Enothera,  and 
Ciraea,  it  abounds  in  true  raphides.  They  were  easily  detected, 
in  the  form  of  bundles,  under  a  magnifying  power  of  about 
one  hundred  and  sixty,  linear  admeasurement,  in  bits  of  the 
leaf  which  had  been  macerated  in  water;  and  the  needle-like 
crystals  were  also  separately  diffused  through  the  water  in  which 
the  leaf  had  been  comminuted.  This  plant  was  the  only  one 
required  to  complete  the  series  of  observations  on  British 
Onagracete  formerly  made  by  me;  and  now  it  is  certain  that 
rapbides  are  abundant  and  of  similar  shape  in  all  our  genera 
of  this  order.  How  well  it  is  thus  characterized  may  at  once 
he  seen  by  comparing  a  portion  otEpilvbium  with  a  like  part  of 
Lythrum,  when  the  profusion  of  raphides  in  the  one  plant  and 
their  absence  in  the  other  will  plainly  show  the  differcDce. 
Thia  observation,  in  connexion  with  others  given  in  the  'An- 
nals' for  January  last,  pp.  1&-15,  would  appear  to  warrant  the 
following  conclusions : — 

1.  Raphides  Ibrm  a  regular  part  of  the  healthy,  growing,  or 
perfect  structure  of  several  plants — from  the  ovary  to  mature 
parta,  aa  stem,  leaves,  sepals,  and  testa, — contrary  to  the  atate- 
ment  of  Schleiden  that  "  crystals  are  rarely  met  with  in  cells  in 
a  full  state  of  vitality." 

2.  Crystals  resulting  merely  from  chemical  changes  connected 
*  A  repretentaticui  of  tbU  plant  will  be  given  in  Plate  79  B. 
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witb  decay  io  tlie  stem,  baric,  aod  other  parts  belong  to  a  different 
category. 

3.  Numerous  species  and  orders  of  plants  are  nearly  or  quite 
devoid  of  raphides  as  a  regular  part  of  tbe  growing  and  healtby 
structure. 

4.  Certun  orders  nisy  be  bo  readily  distinguished  from  their 
near  allies  by  raphides  aloue,  and  this  even  in  minute  fragments 
of  the  leaf  and  other  healthy  parts,  whether  in  the  fresh  or  dried 
state,  in  the  absence,  too,  of  the  flower  and  fruit,  that  the  fact 
should  henceforth  be  comprised  in  the  descriptive  characters  of 
our  plants  of  those  orders. 

5.  Onagracese  and  Lemnacese  have  now  been  proved,  as  far 
as  regards  the  British  plauts,  to  be  such  orders. 

6.  The  common  and  abundant  Willow-herbs  and  Duckweed, 
being  thus  very  laboratories  for  the  formation  and  collection  of 
phosphate  of  lime,  should  be  worthy  of  attention  as  valuable 
manure. 

Edenbridge,  Mircli  2, 1S63. 


XXIX. — On  some  new  Genera  and  Species  of  XJmboniide  Jrom 

the  Seas  of  Japan.  By  Arthur  Adahs,  F.L.S.  &c. 
MM.  Lesson  and  Valenciennes  have  made  known  Vntiionium 
giganteum  and  U.  coslatum  from  Japan ;  and  Gould  has  recently 
described  U.  superbum,  found  by  Stimpson  at  Kagosima  Bay. 
One  species  (17.  monilifemmol  Lamarck)  is  in  estimation  among 
the  Japanese  for  the  superior  lime  it  furnishes;  and  the  same 
species  is  sold  in  their  shops,  under  the  name  of  "  Aru,"  for 
omameotal  purposes,  such'  as  the  manufacture  of  bracelets.  U. 
vesiiarium,  L.,  so  common  in  the  north  of  China,  is  hardly  met 
with  in  Japan,  a  few  dead  examples  only  having  been  detected 
fay  me  at  Tsaulian  Harbour,  which,  although  io  the  Sea  of  Japan, 
more  properly  belongs  to  the  Korea. 

But  although,  very  naturally,  the  more  conspicuous  and  bril- 
liant species  have  been  brought  by  travellers  to  Europe,  yet 
there  remain  atill  unknown  many  smaller  and  more  obscure 
forms  of  the  family,  some  of  which  I  now  propose  briefly  to 
elucidate. 

Genus  Umbonidm,  Link, 
1.  Ufidiomum  vesiiarium,  Linn. 
Troektu  vesliantu,  Una.  Sjst.  Nat.  ed.  12.  p.  1230. 
Rolelia  Uneolala,  Lamk.;  Rot.  rotea,  Lsmk. 

Hab.  Tsaulian. 
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2.  Umbonium  gigaatmm.  Lesson. 
RoUUa  gigmtea,  Lcm.  lUtut.  de  Zool.  pi.  17. 
QMmha  gigantau,  Phil. 
RoteUa  aueta,  Sow. 
Hab.  O-SimB. 

8.  Umbotdwn  coitaium,  Valenc. 
Rol«Ua  eotiala,  Val.  Kien.  Sp.  Conch,  tit.  pi.  11.  f.  6. 
aiobubu  cottalat,  Phit.  Conch.  Cab.  pi.  7.  f.  15. 
Hab.  Simoda;  Hakodadi;  Tan-Sima;  TsauliaD. 
4.  Umbonium  motalifemtn,  lamk. 
BoUUa  momiifera,  Lamk.  Hiat.  des  Ann.  ■.  Vert.  vol.  Tii.  p.  B. 
BattllajaoaaKa,  Lamk. 
Globulut  mtmilifer,  Phil. 

Hab.  Nagasaki;  Slmoda;  Tati^maj  O-Sima;  Tago. 
6.  Umbonium  anffuliferum,  PhU. 
Ghbviiu  mgul^erut,  Phil.  Conch.  Cab.  pi.  S.  f.  3. 
Hab,  Simoda. 

6.  Umbonium  taperhum,  Gould. 
RottUa  mperba,  Gould,  Otia  Condi,  p.  156. 
Hab.  Eagosima. 

Genus  Micbotstca,  A.  Adams. 

Testa  globoso-turbinata,  late  ambilicata,  subporcellana,  longitudi- 

naliter  rngoso-plicBta ;  aaturis  canaliculads ;  anfractibus  ad  sntaraa 

crenulntb.     Apertura  semicircularis,  peritremate  continuo;   labio 

incrassato,  arcuato ;  labro  margine  incrassfito ;  nmbilico  creaulato, 

1,  Microthyca  creneUifera,  A.  Adams, 
Isanda  ereiulliftra,  A.  Adanu,  Ann.  &  Mig.  Nat.  Hiit.  1862. 

Hab.  Gotto  Islands.  71  fathoms;  Seto-Uchi,  17  fathoms. 
In  this  curious  little  form,  which  I  referred  to  Isania  (not 

having  the  type  of  that  genus  to  compare  with  it),  the  peritreme 

is  continuous,  and  the  outer  lip  thickened — characters  which 

prevent  its  being  referred  to  any  existing  genus. 

Genus  Uhbonella,  A.  Adams. 
Testa  globoso-conoidea,  solida,  porcellana,  polita,  anguste  nmbili- 
cata.     Apertura  sabquadrata ;    labio  lectiusculo,    autice  dilatato ; 
umbilico  angusto,  marginc  crenulato-rugoso. 

1.  Umbonella  murrea,  Beeve. 
Turbo  marau,  Keere,  Conch.  Icon.  sp.  54. 
Itanda  macalaia,  A.  Adami,  Ann.  St  Msg.  Nat.  Hiat.  1863. 
Hab.  Gotto  Islands;  71  fiithoms. 

Ann.  ^-  Maff.  N.  Htsl.  Ser.  3.   Vol.  xi.  18 
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lUs  genus  is  founded  on  t  null,  tnrbinite,  poredlanonB 
shell,  which  I  describe  tmder  the  name  of  Iirnida  macuiota. 
There  is,  howeyer,  a  figure  in  Reeve's  Mont^rsph  of  7W6o 
which  seems  to  represent  the  same  shell,  and  is  called  T.  mar- 
rata.  The  nearest  genus  appears  to  be  ChryBontoma  of  Swainsonj 
bat  in  that  the  ftpertnre  ii  eiroular,  and  the  axis  is  imperforate. 

Genns  Gtbalu,  H.  ft  A.  Adama. 
1.  EthaUa  penpicua,  A.  Adams. 
Ann.  &  Mag.  Nat.  Hist.  1861. 
Hab.  Kino-O-Sima;  Taltano-Sima. 

2.  Ethalia  tobrma,  A.  Adams. 
Ann.  &  Mag.  Nat.  Hist.  1861. 

Hab.  Akasi,  17iathoms;  Tsu-Sima,  26  &thonU. 

3.  Ethalie  Candida,  A.  Adams. 
Annala  &  Mag.  Nat.  Hist.  1862. 

Hab.  Gotto  lalands,  71  fathoms. 

4.  BthaUa  poHta,  A.  Aiama. 
Ann.  &  Mag.  Nat.  Hist.  1862. 
Hab.  Gotto  Islands,  71  fathoms. 

6.  Ethalia  omphalotnytig,  A.  Adams. 
E.  tevta  orato-discoidali,  alba,  bevi,  nitida,  semidiaphanii ;  spira  eU- 
tiuscnla ;  anfractibus  3|,  convexis,  rapide  accrescentibiu,  sutniis 
impressis ;  anfrtictu  ultimo  ad  peripheriam  rotundato ;  umbilico 
sperto,  maraiiiie  valde  carinato ;  apertura  lubcirculari ;  Ubio  callo 
parro  umbiGcum  pardm  tegente. 
Hab.  Yobuio,  17  fathoms. 

This  species  has  a  peculiar  ahaip  keel  anrronacting  the  umbi- 
licus. Like  all  the  other  examples  of  the  genus,  it  is  entirely 
deroid  of  coloured  markings, 

6.  Elluilia  nitida,  A.  Aiamt. 
S.  t«sta  helicoidea,  tenui,  aemiopaca,  Irti,  nitida,  sordlde  alba ;  an- 

fractibua  2f,  cooTexis,  ultimo  antice  subdilatato,  ad  peripheriam 

rotundato ;  apertura  snbcirculari ;  labio  in  medio  Indentato,  sub- 

calloBO,  peritremate  in  angulo  postico  producto. 
HtA.  Yobuko,  14  fathoms. 

A  thin  helicoid  species,  with  the  whorls  smooth  and  polished, 
and  the  inner  lip  ciuIoub  and  indented,  but  not  emitting  a  callus 
sufficiently  large  to  cover  or  coocmI  the  umbilicus.     The  peri- 
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stome  ii  produced  into  an  anglej  vhich  ascends  on  tlie  last 

whorl. 

Genua  Teinostoiu,  A.  Adams. 
I.  Teinosioma  concentricum,  A.  Adams. 

T.  testa  orbiculato-ovata,  supeme  conTexa,  alba,  sotida,  semiopaca, 
BulciB  conceDtricU  coDfertiB  coucinne  insculpta,  lineiaque  inciemeiiti 
radiautibus  lubtilissime  decuagata ;  anfractibua  rapide  creBcentibuB, 
ultimo  dilatato,  ascendente,  alios  inToWente  m.  usque  ad  apicem, 
peripberia  rotundata,  basi  couTeio ;  umbilico  callo  convexo  Iten 
omDino  obt«cto ;  apertura  subcirculafi,  antice  tIi  producta. 

Hab.  0-Sima;  Takano-Sima. 

A  solid,  convex  species,  with  the  surface  finely  concentrically 

grooved — a  peculiarity  which  distinguishes  it  from  any  of  the 

species  already  known. 

2.  Teinostoma  radialum,  A.  Adams. 

T.  testa  orbictdata,  depressa,  supeme  couTeziuacula,  basi  anbplana, 
semiopaca,  alba,  liueis  incrementi  radiantibus  conspicue  oraata; 
umbilico  callo  excavato  angulato  obtecto;  anfractibua  subito 
crescentibuB,  ultimo  alios  involvente  usque  ad  apicem  j  apertura 
depressa,  antice  producta. 

Hab.  0-Sima. 

This  species  is  distinguished  by  its  depressed  form  and  the 

conspicnoua  radiating  lines  which  proceed  from  the  axis  towards 

the  periphery.     The  callus  covering  the  umhilicus  presents  a 

sharp  angular  excavated  edge  near  tibe  inner  lip. 

3.  Teinottoma  lucidum,  A.  Adams. 

7*.  testa  oblique  ovata,  depressa,  supeme  convexa,  inferne  planiuscnlat 
alba,  Invi,  pellucida,  striolis  incrementi  obsolete  radiata ;  umbi- 
lico callo  piano  Bubdrculari  opaco  obtecto;  aniractibns  rapide 
crescentibuB,  ultimo  ascendente,  alios  involvente  usque  ad  apicem ; 
apertura  subhorizontali,  depressa,  antice  producta. 

Hab.  Simoda. 

This  species  differs  from  the  others  already  described  in  being 

smooth  and  pellucid;  the  last  whorl  is  also  considerably  more 

dilated  anteriorly. 

Genus  Caixibolina,  A.  Adams. 

Testa  ueritiniformis,  oblonga,  depressa ;  spira  parva;  anfractibus 

rapide  accresceutibas ;  regione  umoilicali  callosa.     Apertura  semi- 

circularia,  iutus  non  margaritacea ;  labio  callo  maguo-lato  obtecto, 

postice  umbilicum  tegeute ;  margine  antico  recto,  simplici. 

This  little  genns  is  established  on  a  shell  I  found  at  Tanabe, 
and  which  I  believe  to  be  the  same  as  the  Neriiina  putilia  of 
18* 
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C.  B.  Adams.  It  seems  to  be  most  nearly  allied  to  Teuiatlonu, 
with  which  my  brother  and  mysdf  have  placed  it  in  oor 
'  Genera.' 

CaleeoUna  putilia,  C.  B.  Adams. 

Ntritina  ptuUlo,  C.  B.  Adams,  Concb.  Contrib.  p.  112. 

Teinotlowut  aaamahan,  H. &A.Adaiiu,  'Genera  of  Recent  HoDiLMa,' 
Tol.  L  p.  123.     TVnuMf.  puiUni,  Append,  p.  615. 
C.  testa  albida,  snbopaca,  superfine  nigiilis  incremend  confertiasimis 

striata ;  sntnra  valde  impressa ;  anfncta  oltimo  depresso,  msgno, 

sd  peripheriam  compresu. 
Hob.  Tanabe,  in  sheU-saod. 


XXS. — Notice  of  the  Oceurrenee  of  a  rare  Cetacean  (Lageno- 

rhjnchns  slbirostris,  Graif)  at  the  Mouth  of  the  Dee,     By 

Tbomas  J.  MoORB. 
On  the  29th  of  December  last,  at  daybreak,  a  freah  wind 
blowing  from  W.S.W.,  and  the  tide  being  about  quarter-ebb,  a 
large  Cetacean  was  discorered  stranded  at  Little  Bilbre,  one  of 
two  closely  contignous  islands  at  the  month  of  the  Dee.  It  was 
observed  by  Mr.  Bamett,  Inspector  of  Buoys,  who  resides  on  the 
larger  island,  and  who  had  noticed  others  off  the  shore  a  few 
days  previously.  I  had  urged  Mr.  Bamett,  on  the  occurrence 
of  such  creatures,  to  endeavour  to  secure  examples  for  this  Mu- 
seum ;  and  he  was,  in  consequence,  kind  enough  immediately  to 
proceed  to  the  mainland  for  a  suitable  conveyance,  into  which  it 
was  carefully  removed  and  brought  to  Birkenhead  Ferry,  and 
thence  across  the  Mersey  to  this  building.  The  creature  was 
still  living,  spasmodically  breathing  at  irregular  intervals ;  the 
body  was  warm  to  the  hand;  and  tear-like  mouture  oozed  from 
its  eyes  as  it  lay  quiescent  in  the  cart. 

I  was  desirous  of  giving  it  a  &eah  chance  of  life,  and  my  first 
anxiety  was  to  obtain  a  vessel  large  enough  to  form  a  bath  for 
it.  This  I  succeeded,  a^c  some  delay,  in  securing ;  but,  to  my 
great  mortification,  the  creature  gave  up  the  ghost  (with  con- 
siderable violence,  too)  at  the  very  moment  when  we  were  pre- 
pared to  remove  him  into  it.  It  was  then  getting  dark,  and  the 
poor  animal  had  thus  Uved  about  eight  hours  out  of  water. 

It  was  a  male ;  and  upon  endeavouring  to  make  oat  the  q>e- 
cies,  I  was  agreeably  surprised  to  find  it  approximate  most 
nearly  to  the  description  of  the  White-beaked  Bottle-nose  (La- 
genorhyncku$  aibiroBlrU),  as  given  in  Dr.  Gray's  '  Catalogue  of 
Cetacea  in  the  British  Museum,'  p.  99,  and  in  the  'Zoology  of 
the  Voyage  of  the  Erebus  and  Terror,'  p.  35,  the  skull  agreeing 
well  with  the  figures  in  the  latter  work,  pi.  11. 
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Z  I  Babaequently  seat  the  skull  to  Dr.  Gray  for  comparison  j 
and  he  confirmed  my  supposition  of  its  being  an  individual  of 
the  species  above  named,  namely,  L.  alhirosiris,  which  waa 
founded  upon  a  specimen  taken  at  Great  Yarmouth  in  October 
1845,  and  recorded  by  Mr.  Brightwell  in  the  'Axmab'  for 
1846  (vol.  xvii.  p.  31,  pi.  2),  under  the  name  of  Delpbima 
tvrtio. 

This  addition  to  our  local  &una  is  a  matter  of  considerable 
interest,  aa  its  place  of  capture  comes  within  the  range  taken  by 
Mr.  Byerley  in  his  "Fauna  of  Liverpool,"  published  in  the 
'Transactions  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool,'' in  1854,  and  in  which  only  two  Cetaceans  are  recorded, 
namely,  Pkocana  commuaia  and  Hyperoodon  BtUzki^f. 

The  general  colour  is  a  rich  black.  A  long  and  narrow  greyish 
streak  eictends  on  either  side  diagonally  across  the  ribs ;  and  a 
similar  greyish  hue  occurs  on  each  aide  of  the  dorsal  ridge, 
extending  nearly  from  the  fluke  to  the  tail.  The  beak  white, 
irregularly  blotched  with  blackish,  the  white  extending  slightly 
above  the  constriction  of  the  beak.  The  under  jaw  and  throat 
milk-white,  which  colour  extends  along  the  belly,  but  becomes 
less  clear  as  it  approaches  the  vent,  lis  dimensions  were  aa 
follows : — 

Total  length  from  snout  to  cleft  of  tail 9  0 

Length  of  gape 0  10^ 

„     of  Beak 0  2i 

„     of  under  jaw  beyond  the  upper    ..0        ^ 

„     from  snout  to  eye 1  1^ 

„            „         to  blow-hole  1  3 

„  „  to    commencement    of 

dorsal  fluke     3  11 

„              „          to  end  of  ditto    5  6 

„            „         to  pectoral  fin    I  9 

Breadth  of  taU   2  5 

Deflection  of  cleft  of  tail  from  a  line  drawn 

between  its  tips 0  6\ 

Girth  in  front  of  pectoral  fin 3  U 

„        „           dorsal  fluke    5  0 

„    behind  dorsal  fluke 4  3 

The  body  becomes  much  attenuated  towards  the  tail.  Im- 
mediately in  front  of  the  dorsal  fluke,  the  vertical  and  transverse 
diameters  are  nearly  identical,  the  former  being  31^  inches,  and 
the  latter  30^.  Halfway  between  the  end  of  the  fluke  and  the 
commencement  of  the  tail,  the  vertical  diameter  is  13  inches, 
and  the  transverse  6J ;  and  immediately  before  the  commence- 
ment  of  it,  the  vertical  diameter  is  4^  inches,  and  the  transverse 
2^,  or  exactly  one-half. 
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The  donal  fluke  meuurea  24  inches  along  its  convexity,  and 
is  11  inches  high.  The  pectoral  fin,  at  its  janetion  with  the 
trunk,  ia  7  inches  across,  and  its  greatest  length  (diagonal)  is 
19  inches ;  measured  round  the  curve,  it  is  21. 

The  eye  is  f  iuch  long  by  ^  an  inch.  The  orifice  of  the  ear 
is  2^  in^es  behind  the  eye  in  a  slightly  diagonal  direction,  and 
is  less  in  diameter  than  a.  pnncture  by  an  ordinary  pin.  The 
transverse  diameter  of  the  blow-hole  is  1  j  inch,  and  the  longi- 
tadinal  1  inch,  the  points  being  directed  forwards. 

The  aldn  has  been  stuffed,  though  with  much  difficulty,  owing 
to  its  want  of  tenacity ;  and  the  contrast  of  colour  is  now  almost 
imperceptible. 

The  skeleton  is  in  maeeration,  and  will  shortly  be  mounted. 

The  dimensions  of  the  skull  are  a*  follows : — 

Totallength 19i 

Length  tn  nose 9 

Width  at  orbit  10 

„         notches 5J 

„         middle  of  nose 4^^ 

Length  of  lower  jaw ISj 

Width  at  condyles 9 

Teeth  ^  ^ ;  curved,  and  acute  where  not  slightly  worn. 

Free  Public  and  Derby  Museum, 


byS 
LiTerpool,  Feb.  if,  1863. 


XXXI. — On  the  Geogrt^hical  Diitribution  and  Varieties  of  the 

Honey-Bee,  with  Remark*  upon  the  Exotic  Honey-Beei  of  the 

Old  World.  By  Dr,  A.  Gbestackek*. 
After  a  few  observations  upon  domestic  animals  in  general,  and 
the  difGcuIty  attending  their  identification  with  any  existing 
wild  species,  the  author  remarks  that  the  mutual  relation  of  the 
various  races  of  Honey-Bees  is  less  subject  to  doubt,  since,  not- 
withstanding that  they  have  been  described  as  distinct  species 
by  varioua  authors,  they  really  present  no  distinctive  specific 
caaracters.  Nevertheless,  as  with  the  other  domestic  animals, 
the  native  country  of  the  Honey-Bee  is  unknown,  as  may  be  seen 
from  the  opinions  expressed  by  the  various  entomologists  who 
have  written  upon  this  subject.  Latreille  says  of  the  supposed 
species  of  Honey-Bees,  "One  (vii,  Apia  mellifica,  Linn.),  which 
is  predominant  and  most  generally  cultivated,  probably  origi- 
nated in  the  north,  also  found  in  Barbary,  &c."t,  and  therefore 

*  Abstrect  of  a  paper  read  to  the  eleventh  '  Waader> VecsMnmlung 
Peuttcher  Bieuenwirthe,'  Potsdam,  1863. 

t  Humboldt,  Hecueil  d'Observations  en  Zoologie,  p.  2S9. 
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belieye*  that  dot  norttiem  Bee,  from  which  he  distingniabea  the 
Italian  Bee  [A.  Liffuitioa,  Spin.),  is  probably  indigenoas  to  the 
North  of  Europe.  This  view  is  supported  by  Brun  in  his  article 
on  "Exotic  Races  of  Bees"*,  who  re^ds  the  North  of  Africa 
as  the  loathem  limit  of  the  Honey-Bee,  and  the  centre  of 
Europe  as  the  centre  of  its  existence.  An  opposite  opinion  was 
held  Dv  Lepelletier  de  Saint-Fargeaut,  who  says,  "A  native 
probably  of  Greece,  end  perhaps  also  of  Anatolia,  it  has  been 
transported  over  the  whole  of  Europe,  Northern  Africa,  &o." 
Kadenj:  thinks  "that  the  native  country  of  our  Honey-Bees  ii 
to  bs  sought  under  the  hot  lones,  and  that  they  have  been  in- 
troduced into  Europe  with  some  trouble  j"  and  the  latvst  writer 
on  Bees,  Von  Berlepsch,  regards  this  opinion  as  firmly  esta- 
blished, saying  §,  "  Our  Bee  is  demonitrably  indigenous  in  the 
hot  southern  countries  of  the  Old  World,  where  an  almost  per- 
petually serene  sky  enables  it  to  bustle  about  in  balmy  airs 
througtL  the  whole  voir,  with  very  little  interruption.  But  at  a 
very  early  period  human  civilization  carried  it  into  northern 
locoUties;  and  here,  in  consequence  of  the  roughness  and  cold- 
ness of  the  climate,  it  is  often  compelled  to  remain  for  from 
three  to  six  months  in  its  dwelling, — contrary  to  its  nature ;  for 
that  so  long  a  period  of  confinement  is  contrary  to  the  mode  of 
life  originally  impressed  upon  the  Bee,  opposed  to  its  innate 
nature,  is  at  once  shown  by  the  &ct  that  it  has  no  winter-sleep, 
like  otiier  allied  insects  in^genous  to  this  country." 

The  giounds  of  these  various  opinions  are  easily  discovered. 
Latreille,  regarding  the  different  races  of  Bees  as  distinct  spe- 
cies, was  evidently  of  opinion  that  each  of  these  supposed  spe- 
cies was  indigenous  in  the  country  where  it  occurred;  and 
Brun,  following  Latreille  in  considering  the  African  Bees  {Apia 
faaciata,  Latr.,  Arom  Egypt,  Apia  Adanionii,  I«tr.,  from  Senega], 
&c.)  as  distinct  from  Apia  mellifica,  Linn,,  erroneously  placed 
the  southern  limit  of  the  latter  on  the  north  coast  of  Africa. 
Lepelletier's  opinion  is  evidently  derived  from  the  direction  of 
European  civilization ;  Kaden  abstains  &om  all  evidence  in  sup- 
port of  his  similar  view ;  whilst  Von  Berlepsch  endeavours  to 
maintain  it  only  by  analogies  which  will  not  bear  examination. 
Because  the  Wasps  and  Hornets,  of  which  onlv  females  survive 
the  winter,  pass  this  season  in  a  torpid  state,  tnere  is  no  reason 
that  Bees  should  do  the  same.  The  Bee  must  pass  the  winter 
in  society,  because  the  continiumce  of  its  existence  depends  upon 
this ;  hence  it  is  impelled  to  lay  up  a  supply  of  food  against  this 

*  Bienenidtuiig,  1858,  p.  37. 

t  Hilt  Nat.  de«  HTm^Dptirea,  i.  p.  401 . 

t  BieDenimtuog,  1857,  p-  214. 

\  Die  Bisnea  und  dia  Bieaeuucht  i  MiUilluiiseD,  1S60,  p.  461. 
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period,  and  is  also  endowed  with  the  physical  property  of  over- 
coming  the  cold  by  the  close  approximatien  of  numerous  indi?i> 
duals.  Wliat  coontries  are  particularly  meant  by  Von  Berlepsch 
under  the  term  "hot  southern  lands  of  the  Old  World"  does 
not  appear :  if  Italy  be  one  of  them,  we  have  the  evidence  of 
Fliny*  that  in  his  time  the  Bees  of  Italy  were  quite  inactive  for 
sixty  days,  that  they  became  more  lively  after  the  rismg  of 
Arctoroa,  but  atiU  fed  for  some  time  on  their  stores.  Even  if 
the  expression  be  intended  to  refer  to  the  tropical  regions  of 
Africa,  the  activity  of  the  Bees  would  even  here  be  interrupted, 
or  at  least  much  hindered,  for  several  weeks,  by  the  rainy 
season,  which  occurs  twice  in  the  year;  bo  that  the  difference 
between  their  existence  in  southern  and  northern  latitudes  wonld 
consist  solely  in  the  different  duration  of  the  interruption  of 
their  activity.  That  such  climatal  or  local  differences  in  the 
mode  of  life  of  one  and  the  same  species  are  not  necessarily  to 
be  ascribed  to  its  artificial  dispersion  is  shown  by  many  insects 
of  all  orders. 

But  although  the  long  interruption  to  the  activity  of  the  Bees 
in  northern  regions  can  furnish  no  sufficient  reason  for  their  not 
being  indigenous  there,  on  the  other  hand  it  is  difficult  to  prove 
that  they  existed  among  us  before  the  spread  of  civilisation, 
however  probable  this  may  be ;  at  any  rate,  the  expression  that 
the  Bee  has  "  demonstrably  "  been  introdnced  here  is  certainly 
not  justified.  The  author  considers  that  we  are  still  to  regard 
this  question  of  the  origin  of  the  Honey-Bee  as  in  a  state  of 
complete  uncertainty. 

The  solution  of  this  question  must  be  effected,  if  effei^ed  at 
all,  by  the  examination  of  historical  data,  coupled  tvith  the 
investigation  of  the  geographical  distribution  of  the  different 
varieties  of  the  Bee,  the  latter  acquiring  increased  value  when 
the  historical  investigation  leads  only  to  negative  results.  If  we 
cannot  prove  historically  the  transportation  of  the  Bee  from  one 
country  to  another,  neither  have  we  the  least  certainty  that  no 
such  transportation  took  place ;  and  we  can  by  no  means  rest 
contented  with  the  assumption  that  the  ancients  never  thought 
of  the  traniportatton  of  such  an  animal  as  the  Bee;  for  we  know 
that  honey  and  wax  were,  among  the  ancients,  indispensable 
articles,  and  also  that  in  Eg^pt,  Attica,  and  Italy  the  hives 
were  carried  from  place  to  place,  with  the  view  of  increasing 
their  weight.  That  the  common  Bee  was  the  animal  described 
by  the  Greek  and  Roman  authors  under  the  names  of  fieKurira 
and  Apig  cannot  be  doubted,  as  (with  the  exception  of  the 
Bombi)  this  is  the  only  social  honey-gathering  Bee  found  in  tbe 
parts  of  the  Eastern  hemisphere  known  to  the  ancients,  tbe 
*  Hirt.  Nst.  Ub.  zL  cap.  IS  j  see  aUo  lib.  xi.  cap.  fi. 
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Bees  found  in  Italy  and  Egypt,  ia  Greece  and  ABia  Minor,  being 
specifically  identical  with  the  Apis  meUifica. 

The  intimate  connexion  of  the  Bee  with  the  mythology  of  the 
ancients,  and  especially  with  that  of  the  Greeks,  fumiahes  a 
certain  proof  of  the  high  value  put  upon  this  insect  by  them, 
and  at  the  same  time  demonstrates  that  it  must  have  eusted 
amongst  them  from  time  immemorial.  Of  all  those  natural 
products  which  the  Greeks  represented  their  deities  as  making 
use  of  in  Olympus,  or  regarded  as  direct  presents  from  the 
deities  to  mankind,  we  may  be  sure  that  they  were  not  intro- 
duced from  without  at  any  determinable  historical  period.  The 
origin  of  the  Bee  is  carried  back  by  Nieander  of  Colophon  to  the 
age  of  Saturn,  in  which,  as  is  well  known,  the  earth  "  flowed  with 
milk  and  honey."  By  others  it  is  brought  into  immediate  con- 
nexion with  the  youngeBt  dynasty  of  deities,  as  especially  in  the 
narrative  of  Euhemerus  of  Alexandria,  according  to  whom,  at 
the  birth  of  Jupiter,  the  Curetes  performed  an  armed  dance,  by 
the  noise  of  which  the  Bees  produced  on  the  Island  of  Ceos  by 
the  hornets  and  the  sun  were  attracted  into  Crete,  and  induced 
to  feed  the  new-born  god  with  honey,  which  they  collected  as 
the  dew  of  heaven.  In  gratitude  for  this,  according  to  Diodorus, 
Jupiter  afterwards  gave  them  a  bronze  or  golden-bronse  colour ; 
that  is,  he  gave  them  the  colour  of  the  noblest  metal.  Ovid 
applies  a  somewhat  similar  myth  to  Bacchus'*'. 

vVhatever  value  these  myths  may  possess  as  historical  docu- 
ments, the  customs  founded  upon  them  and  continued  for  cen- 
turies and  perhaps  thousanda  of  yeai»,  and  the  representations 
(such  as  sculptures  and  coins]  which  have  come  down  to  us, 
may  be  taken  as  evidence  of  them.  Thus  we  have,  in  historical 
times,  the  Nephalia,  in  which  honey  was  offered  as  one  of  the 
costliest  sacrihces;  and  figures  of  the  Bee  occur  upon  the  coins 
of  several  Greek  cities,  and,  amongst  others,  upon  those  of 
the  Ishind  of  Ceos.  From  Homer  we  learn  that  the  Bee,  by  its 
production  of  honey,  was  closely  connected  with  daily  life  from 
a  period  of  high  antiquity;  and,  from  the  fact  that  Homer  enters 
into  such  full  details  upon  everything  which  appears  somewhat 
out  of  the  ordinary  way,  we  may  be  sure  that  he  would  not  have 
referred  to  honey  so  briefly  as  he  doeaf,  if  both  it  and  the  insect 
producing  it  had  not  been  of  cvcry-day  occurrence,  but  intro- 
duced shortly  before  his  time.  Against  such  an  introduction, 
which  could  only  have  taken  place  from  Asia  Minor  or  Egypt, 
we  have  also  Cicero's  statement  that,  in  the  time  of  Xerxes,  the 
Attic  honey  of  Mount  Hymettus  was  celebrated  even  in  Asia ; 
and  Xenophon's  narrative  f  of  the  poisoning  of  his  soldiers  by 
•  F«.ti,  lib.  iii.  w.  739-7«.  t  See  Iliwl,  »i.  v.  630. 

J  An'b'T'*)  lib.  iv,  cap.  8, 
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honey  "at  Trebizond,  where  the  people  also  had  many  bee- 
hives/' seems  to  show  that  the  Greek  general  was  astonished  at 
finding  Sees  kept  by  the  barbarians.  The  antiquity  of  the 
culture  of  the  Bee  amongst  the  Greeks  is  shown  not  only  by  the 
laws  of  Solon,  but  also  by  an  iudirect  reference  in  Hesiod,  who, 
in  verses  694,  596  of  his  Theogony,  speaks  of  the  "evil-doers," 
the  drones,  which  the  bees  nourish  in  their  "well-covered 
baskets,"  thus  showing  most  clearly  his  acquaintance  with  the 
culture  of  the  Bee. 

Passing  to  Egypt,  it  is  very  remarkable  that  the  Bee  was 
either  altogether  omitted  from  the  animal- worship  of  that  coan- 
try,  or,  at  least,  played  a  subordinate  part  in  it.  The  Bee  is  not 
mentioned  in  Prichard's  '  Analysia  of  the  Egyptian  Mythology.' 
Nevertheless  some  antiquaries,  amongst  others,  Keferstein*,  are 
of  opinion  that  in  the  name  Apis,  given  to  the  sacred  Bull  of  the 
Egyptians,  the  sacredness  of  the  Bee  is  indirectly  indicated. 
However  this  may  be,  we  know  from  the  Old  Testament  that 
honey  was  used  in  the  heathen  sacrifices  of  Egypt — a  custom 
which  probably  arose  from  the  notion  that  it  was  necessary  to 
offer  to  the  sacred  Bull  what  came  from  the  Bull,  it  being  a 
wide-spread  superstition  amongst  the  ancients  that  Beea  were 
producied  from  the  decomposing  carcases  of  oxen.  The  domes- 
tication of  the  Honey-Bee  in  Egypt  appears,  at  any  rate,  to  be 
as  old  as  this  sacrifice  of  honey ;  so  that  its  introduction  into 
that  country  appears  less  probable  than  into  Greece.  The  em- 
ployment of  the  Nile  by  the  Egyptians  for  obtaining  an  abun- 
dant harvest,  which  extends,  as  regards  corn,  to  the  most  ancient 
periods,  must  have  led  to  a  similar  proceeding  in  connexion  with 
the  cultivation  of  Bees.  Be  Mailletf  states,  with  regard  to  the 
latter,  that  Bees  are  very  numerous  in  Egypt,  and  that  a  custom 
introduced  by  the  ancients  of  sowing  samtfoin  as  soon  aa  the 
waters  of  the  Nile  leave  the  land  uncovered,  and  sending  the 
Bees  &om  all  parts  of  Egypt  into  Upper  Egypt  at  the  commence- 
ment of  the  season  of  flowering  of  the  saintfoin,  is  still  prac- 
tised. The  hives  are  packed  in  a  pyramidal  form  upon  boats 
specially  adapted  for  their  reception ;  in  these  they  are  conveyed 
up  the  river  to  the  part  where  the  fiowers  are  earliest,  and  then 
gradoally  brought  down  the  stream,  stopping  every  two  or  three 
miles.  As  Greek  civilization  is  generally  supposed  to  have  been 
influenced  by  the  older  civilisation  of  Egypt,  we  may  suppose 
that  the  custom  prevalent  in  Attica  in  the  time  of  Solon,  of 
sending  the  Bees  into  favourable  localities,  was  derived  ^m 
Egypt  i  and  upon  this  we  may  even  found  a  second  assumption, 
namely,  that  the  Bees  themselves  may  have  been  transported 

♦  Okeo's  Iws,  1837,  pp.866  tt  teq. 

t  Descr.  de  I'Egypte,  ei  Le  Mucrier  i  La  Haye,  17^0,  p.  117. 


.yGoogIt: 


and  Vorietiet  of  tie  Honey-Bee.  27S 

from  IJgypt  into  Greece  in  prehistoric  times.  These  suppoaitioDB 
can  neither  be  confirmed  nor  refuted  abeolutely ;  but,  indepen- 
dently of  the  high  antiquity  of  the  Bee  in  Greece,  the  difference 
between  the  Egyptian  and  Greek  races  of  Bees  is  such  that  the 
one  could  hardly  have  been  derived  from  the  other. 

Among  the  Romans,  according  to  Magerstedt*,  the  businesB 
of  Bee-keeping  occurs  only  at  a  comparatively  late  period;  so 
that  those  who  maintain  the  gradual  transmission  of  the  Honey- 
Bee  ftoza  the  south  and  east  might  here  assume  a  transportal 
from  Greece.  This  supposition  may  be  supported  by  the  fact 
that  the  Roman  poets,  such  as  Ovid  and  VirgO,  in  their  mytha 
place  the  origin  of  the  Honey-Bee,  not  in  Italy,  but  in  Greece, 
which  it  might  be  concluded  would  not  have  been  the  case  if 
the  Bee  had  existed  as  long  in  Italy  as  in  Greece.  But  such  a 
conclusion  is  not  admissible;  for,  just  as  the  worship  of  the 
Romans  accommodated  itself  to  Greek  views,  and,  indeed,  based 
itself  upon  the  Greek  worship,  bo  the  myths  and  poetry  of  the 
Romans  approached  most  closely  to  those  of  the  Greeks.  Nor 
does  the  Ute  occurrence  of  Bee-keeping  among  the  Romans 
furnish  any  sapport  to  the  introduction  of  the  Bee  from  Greece; 
for  the  constant  wars  of  the  Romans  must  have  kept  back  all 
civilisation  even  in  Italy  itself.  It  ia,  however,  possible  that  the 
management  of  Bees,  like  many  other  occupations,  may  have 
been  tai^ht  to  the  Romans  by  the  Greeks,  and  perhaps  prac- 
tised chiefly  by  the  latter,  li,  as  Magerstedt's  investigations 
prove,  there  waa  no  Bee-keeping  in  Italy  before  the  end  of  the 
second  Punic  war,  and  its  considerable  extension  only  datea 
from  ^e  time  of  Varro  (b.  c.  116),  it  seems  very  probable  that 
it  was  introduced  amongst  the  B^omans  by  the  Greeks,  as  the 
subjugation  of  Greece  occurred  between  these  two  dates.  In 
&vour  of  this  is  Pliny's  statement  (lib.  xi.  cap.  9)  that  two 
Greeks,  Aristomachns  Bolensis  and  Fhiliscus  Thosius,  busied 
themselves  for  a  long  time  with  observations  upon  Bees,  and 
that  the  former  did  nothing  for  fifty-eight  years  but  manage 
Bees. 

The  occurrence  of  Bees  simultaneously  in  the  South  of  Europe, 
Western  Asia,  and  Egypt  may  not  appear  improbable  to  those 
who  are  inclined  to  ascribe  to  the  Bee  a  southern  origin.  The 
comparatively  slight  diversity  of  climate  In  the  above-mentioned 
countries  certainly  renders  possible  its  original  existence  in  all 
of  them ;  and  the  opinions  of  authors  differ  essentially  only  on 
the  one  point,  whether  the  Bee  is  indigenous  to  northern  lati- 
tudes, or  has  been  accUmatized  under  them.  This  question  can- 
not be  historically  decided  with  absolute  certainty  j  but  it  would 

*  IHe  Bimeuaoht  der  Viilker  det  Alterthunu,  iBibewndere  Aet  Bomer : 
1861. 
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almoBt  appear  that  the  Bee  existed  in  Northern  Germany  either 
originally  or  at  least  before  any  known  direct  intercourse  of 
that  region  with  Bome.  Unfortuoately,  nothing  is  to  be  learnt 
upon  this  subject  from  Ctesar  or  Tacitus ;  but  honey  is  mentioned 
by  DiodoruB  Sicnlus*^,  a  contemporary  of  Cffisar  and  Augustus, 
as  being  employed  among  the  Gauls  in  the  preparation  of  a 
beverage.  Shortly  after  the  time  of  Diodorus,  we  find  in  Pliny 
statements  which,  as  they  indicate  with  some  degree  of  certainty 
the  existence  of  wild  Bees  in  Germany,  are  of  more  consequence 
in  the  present  invcBtigation.  Pliny  mentionsf  a  swarm  of  Bees 
which  settled  in  the  camp  of  Drusus  just  before  the  successful 
battle  near  Arbalo ;  and  in  another  place  t,  when  speaking  of 
the  goodness  of  honey  from  difierent  districts,  he  describes  a 
remarkably  large  honeycomb  from  Germany,  which  was  8  feet 
in  length.  That  the  Bees  producing  this  Bwarm  and  honeycomb 
could  have  been  introduced  by  the  Romans  is  negatived  by  the 
shortness  of  the  time  elapsed  since  their  access  to  Germany,  and 
still  more  by  the  habits  of  the  Romans  themselves ;  nor  is  any 
Buch  introduction  of  Bees  mentioned  by  Pliny,  whilst  his 
statements  and  those  of  Diodorus  involuntarily  show  that  the 
Romans,  on  their  first  acquaintance  with  Graul  and  Germany, 
found  the  Bee  already  there.  From  the  statements  of  Pytheas, 
qaoted  by  Strabo§,  indeed,  it  would  appear  that  honey  was 
known  in  Northern  Germany  (Thule)  at  a  much  earlier  period, 
namely,  in  the  time  of  Alexander  the  Great  (b.c.  300).  The 
position  of  Thule  is  doubtful ;  hut  Pytheas  probably  derived  his 
information  from  merchants  of  MarBcUIes,  who  visited  the  shorea 
of  the  Baltic  in  search  of  amber.  The  introduction  of  the  Bee 
into  these  northern  regions  by  voyagers,  whether  Fhosnician  or 
Massilian,  although  not  impossible,  is  very  improbable,  from  the 
character  of  those  people  and  the  difficulty  of  transport.  Hence, 
weighing  all  the  historical  evidence,  it  seems  more  probable  that 
the  Bee  is  indigenous  in  Germany  than  that  it  has  been  intro- 
duced by  civilization ;  and  this  view  is  supported  by  a  still  more 
important  circumstance,  namely,  the  difierence  of  our  northern 
race  of  Bees  from  those  of  the  southern  and  south-eastern  parts 
of  Europe  and  the  bordering  parts  of  Asia  and  Africa.  Since 
the  introduction  of  the  Italian  Bee  into  Germany,  it  has  been 
sufficiently  proved  that,  when  it  does  not  mix  with  the  dark- 
coloured  northern  Bees,  it  remains  perfectly  constant  in  its  cha- 
racters :  consequently  it  would  be  quite  impossible  that,  even 
after  the  lapse  of  many  years,  the  unicolorous  northern  Bee 
should  have  been  developed  from  the  variegated  Italian  foi-m. 

*  Bibliothecte  Historic^  lib.  v.  cap.  26. 

t  Lib.  zi.  c^).  18.  t  Lib.  xi.  cap.  14. 

^  Rerum  GeogTBphicHwn  lib.  iv.  §  5. 
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The  necessity  of  such  a  development  cannot  be  denied  if  the  Bee 
r/aa  introduced,  ia  accordance  with  the  spread  of  civilisation, 
into  Germany  from  Italy.  It  is  trae  that  the  dark-coloured 
German  form  of  Bee  occurs  in  some  parts  of  Italy,  especially  on 
the  east  coast  of  central  Italy  opposite  to  Dalmatia ;  but  as  Uiese 
Bees  are  far  less  widely  distributed  in  Italy,  and  eveu  in  ancient 
times  were  much  less  valued  than  the  variegated  Bees,  and  as 
the  latter,  being  diffused  over  Liguria  and  Lombardy,  would 
have  beeu  most  likely  to  be  transported  into  Germany,  there 
seems  to  be  the  very  smallest  amount  of  probability  that  the 
dark  variety  which  occurs  only  spoi^cally  in  Italy  should  have 
been  selected  for  transmission.  The  remarkable  circumstance 
that,  before  the  introduction  of  the  variegated  Italian  race 
into  North  Germany,  the  two  races  were  in  contact  in  the 
region  of  the  Alps,  may  furnish  the  best  proof  against  the 
derivation  of  the  dark  from  the  light  variety.  Almost  every- 
where in  Southern  Europe,  the  Bees  either  (as  in  the  south  of 
Spain)  exhibit  a  nearly  complete  agreement  in  colour  with  the 
German  form  or  (as  in  Dalmatia,  Greece,  and  Asia  Minor)  the 
most  gradual  transitions  from  the  German  to  the  Italian  race ;  on 
the  other  hand,  exactly  where  a  transference  might  most  readily 
be  supposed,  the  differences  of  colour  are  most  distinctly  pre- 
served. Hence  the  introduction  of  the  Bee  into  Germany  might 
rather  be  supposed  to  have  taken  place  from  Greece  or  the  south 
of  Spain  than  from  Italy;  but  we  have  no  proof  of  any  traffic 
between  those  countries  m  ancient  times. 

Amongst  the  reasons  which  might  be  adduced  in  favonr  of  the 
opinion  that  the  Bee  is  not  indigenous  in  Northern  Europe,  but 
introduced  from  the  south,  the  first  to  be  noticed  is  the  great 
power  of  adaptation  to  external  circumstances  exhibited  by  the 
Honey-Bee  where  it  is  known  to  have  been  introduced,  as  in 
America,  which  renders  the  possibility  of  its  southern  origin  and 
northern  acclimatization  indisputable;  and  had  the  Bee  confined 
itself  within  the  limits  of  the  warmer  parts  of  America,  this  would 
have  been  evidence  in  favour  of  that  view.  But,  from  the  state- 
ments of  Barton,  Josselyn,  and  others,  it  appears  that  the  parts 
of  America  which  have  proved  most  favourable  to  the  spread  of 
the  Bee,  and  in  which  it  has  even  become  wild,  are  those  under 
the  same  isothermal  lines  as  Northern  Europe  (Germany  and 
Sweden),  namely,  the  central  and  northern  States,  up  to  47°  N. 
lat.,  showing  that  it  cannot  be  regarded  as  peculiarly  a  native  of 
the  south. 

As  a  second  reason  for  the  southern  origin  of  our  Bees,  it  may 
be  said  that,  in  our  northern  regions,  they  are  rarely,  and  in 
many  places  never,  met  with  in  a  wild  state,  whilst  this  is  com- 
monly the  case  in  Southern  Europe  and  also  in  Asia  and  Africa. 
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This  argameDt  wonld  be  of  force  if  our  northern  coantriea  were 
still  in  the  same  condition  of  cultivstion  as  the  more  soothera 
parts  of  the  Continent ;  and  we  know  from  the  Roman  anthors 
that,  in  ancient  times,  wild  Bees  occorred  in  the  forests  of  Ger- 
many. As  late  as  the  year  1783,  according  to  Kriiniti*,  the 
pursuit  of  the  wild  Bees  was  still  followed  in  Neuraark,  Pome- 
rania,  Prussia,  Lithuania,  Coorland,  Livonia,  Poland,  fee.,  eri- 
dently  because  &vourabIe  localities  still  existed  in  those  coun- 
tries. If  it  be  urged  that,  notwithstanding  the  change  produced 
by  cttltivation,  the  Bees,  if  really  indigenous  to  the  north,  might 
still  easily,  like  Uie  Humble'B^  and  Wasps,  find  a  sufBciency 
of  suitable  localities  for  their  hives,  as  well  as  of  nourishment^ 
it  may  be  replied,  in  the  first  place,  that  they  do  become  wild, 
although  not  frequently,  under  favourable  circumstances ;  and 
iu  the  second,  that  they  are  with  us  far  more  completely  domes- 
ticated than  in  sonthem  regions.  Hence  there  seems  to  be  no 
evidence,  either  historical  or  from  the  present  distribution  of  the 
varieties  of  Bees  in  the  temperate  parts  of  Europe,  in  favour  of 
their  introduction  into  the  latter  from  warmer  regions. 


The  author  next  proceeds  to  the  investigation  of  the  geogra> 
phical  distribution  of  the  Honey-Bee  beyond  the  boundaries  of 
Europe.  From  the  want  of  special  knowledge  on  the  part  of 
travellers,  it  is  oiUn  impossible  to  determine  from  their  writings 
whether,  iu  mentioning  Bees,  our  Honey-Bee  is  intended ;  so 
that  an  examination  of  apecimena  frequently  becomes  necessary. 

It  appears  that  our  Honey-Bee  does  not  occur,  or,  at  least, 
has  not  been  discovered  as  yet,  in  India  and  the  Sunda 
Islands,  but  that  over  the  whole  of  the  rest  of  Asia,  from  the 
coast  of  Asia  Minor  to  China,  no  other  species  except  the  Apia 
mellifica  is  found.  The  Honey-Bees  mentioned  in  books  of 
travels  in  India,  Ceylon,  &c.,  belong  to  species  differing  from 
the  European  Bee. 

In  Africa,  on  the  contrary,  Apit  melUJica  occurs  in  all  parts, 
but  no  other  species  which  can  be  confounded  with  it ;  a  few 
small  black  species  of  Mel^ona  &om  the  Guinea  coast,  which 
also  collect  honey,  differ  so  much  from  our  Bee,  both  in  size  and 
colour,  that  an  uninformed  traveller  would  hardly  regard  them 
as  Bees  at  all. 

For  the  full  elucidation  of  the  geographical  distribution  of  the 
Honey-Bee  in  Asia  the  materials  are  but  scanty.  According  to 
Loew's  personal  observations,  the  Bee  is  everywhere  domesti- 
liated,  and  at  the  same  time  very  frequently  found  wild  in  trees, 
on  the  islands  and  continent  of  Asia  Minor.  Eight  workers  col- 
lected by  him  in  Rhodes,  and  one  from  Ephesns,  exhibit  yarioas 
*  OekonomiMlie  Enoyklopodie,  4.  Theil,  p.  418. 
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colorations,  directly  uniting  our  northern  Bee  with  the  Italian 
nooj  and  partly  even  show  (by  the  pale  HCntellum)  a  tendency 
towarda  Uie  Egyptian  race.  Of  two  Bpecimens  collected  by 
Thirk,  near  Brusaa  in  Asia  Minor,  one  it  dark-colonred  and  ap- 
proaches the  Greek  form ;  the  other,  agttin,  which  is  consider- 
ably smaller  and  lighter  in  colour,  resembles  the  Egyptian ) 
and  it  is  evidently  to  Bees  reeembling  this  that  the  statenient  of 
Aristotle  (Hist.  Anim.  v.  19)  refers :  "  In  Fontus  there  are  ?ery 
tight*coloured  Bees,  wbich  make  boner  twice  in  the  month." 
This  statemeDt  it  repeated  in  nearly  tne  same  words  by  Pliny 
(UisL  Nat.  xi.  cap.  19).  With  the  last-mentioned  specimen,  one 
collected  by  Pallas  in  the  Caucasus  also  agrees. 

The  occurrence  of  the  Honey-Bee  in  Arabia  and  Syria  is 
proved  by  five  specimens  collected  in  Syria  and  one  in  Arabia 
Felix  by  Ehrenberg ;  the  latter  agrees  exactly  with  the  Egyptian 
form ;  and  the  others  approach  it  very  nearly,  only  differing  in 
being  a  little  larger.  The  Bee  described  by  Brun  (Bienenzeitung, 
1868,  p.  88)  as  occurring  domesticated  in  Circassia  and  Persia 
is  probably  identical  with  ours,  although,  from  want  of  speci- 
mens, this  cannot  be  stated  with  certainty,  as  the  light-coloured 
race  of  Bees  occnrs  under  a  corresponding  degree  of  latitude, 
but  much  farther  to  the  east,  namely  on  the  Himalaya)  this  is 
proved  by  a  specimen  taken  there  by  Hoffmeister,  which  agrees 
in  all  essential  characters  with  those  from  Syria.  Lastly,  the 
extension  of  the  Hon^-Bee  to  the  coasts  of  the  Pacific  is  proved 
by  a  specimen  from  China,  which  cannot  be  distit^nished  from 
the  Egyptian  form  except  by  the  dark  colour  of  all  the  hair  on 
the  vertex.     This  is  the  Apii  cerana,  Fabr. 

With  regard  to  the  northern  extension  of  the  Honey-Bee  in 
Asia,  the  author  cites  an  oral  statement  of  Ehrenberg's,  that, 
dnring  his  journey  through  Siberia,  he  found  Bees  kept  in  hives 
near  Biddersk,  in  the  Altai  Mountains,  lat.  61°  N,,  long.  86°  B. 
The  northern  limit  is  still  to  be  ascertained  :  it  seems  probable 
that  the  Bee  does  not  exist  in  the  high  northern  latitudes  of 
Siberia,  as  it  is  not  mentioned  in  Erichson's  catalogue  of  the 
Hymenoptera  collected  by  Middendorf  on  the  Boganida*. 

Admitting  the  difficulty  of  determining  on  historical  grounds 
whether  the  Honey-Bee  is  indigenous  in  those  parts  of  Asia 
where  it  is  found,  or  whether  it  has  been  introduced  from 
the  west,  the  author  indicates  that  the  forms  of  Bees  there  OC' 
curring  do  not,  at  least,  contradict  the  notion  that  they  may 
have  been  artificially  dispersed.  With  the  exception  of  Asia 
Minor,  where  the  Bees  are  evidently  of  a  mixed  race,  we  find, 
ofer  an  extent  of  more  than  five  thousand  miles  from  west  to 
'  Reiwin  den  linuetttni  Notden  nud  Otten  SibineDs,  Zoologie,  1. 
pp.  60  et  teq. 
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esat,  only  one  aad  the  same  fonn  of  Bee,  Bhowing  in  particular 
places  only  extremely  sli§;ht  and  probsbly  accidental  variations, 
and  resemblinf^  the  Egyptian  form  so  closely  that  it  may  without 
difficulty  be  regarded  as  originating  therefrom.  Nerertheless 
this  resemblance  does  not  necessarily  indicate  genealogical  affi- 
nity, as  many  other  European  insects  (and,  indeed,  many  Mam- 
malia and  birds)  occur  with  a  remariubly  vide  get^raphical 
range  in  Asia. 

In  Africa  very  different  conditions  prerail  with  r^;ard  to  the 
races  of  Bees.  Some  districts  lying  under  nearly  the  same  lati- 
tudes exhibit  very  different  forms;  whilst,  on  the  other  hand, 
different  varieties  as  to  colour  occar  intermixed  in  the  same  lo- 
calities. Thus  in  Algiers  and  Tangier,  situated  only  about 
three  hundred  miles  to  the  north  of  Egypt,  there  occurs  a  Bee 
perfectly  identical  in  colour,  hair,  and  size  with  that  inhabiting 
North  Germany;  whilst  in  Egypt  the  form  which  is  most 
distinguished  from  all  others  {ApUfaxciata,  Lair.)  by  its  smaller 
size  and  light  colour  occurs,  and  apparently  remains  very  con- 
stant in  its  characters.  A  form  agreeing  with  the  Egyptian  in 
size  and  body-colouring,  but  differing  in  its  darker  hair,  appears 
to  be  spread  over  the  greater  part  of  Central  and  Southern 
Africa,  extending  on  the  east  coast  from  Abyssinia,  through 
Mozambique  and  Caffraria,  to  the  Cape  of  Good  Hope,  and  oc- 
curring also  on  the  west  coast  at  the  Senegal  {Apis  Admuonii, 
Lat.).  It  is  very  remarkable  that  at  the  Cape,  together  with 
this  variegated  form,  all  transitions  to  a  nearly  uniform  dark 
one  occur :  the  latter  differ  from  the  North  German  Bees  only 
in  smaller  size — a  peculiarity  appertaining  more  or  leas  to  all 
the  African  Bees,  with  the  exception  of  the  Algerian.  This 
uniformly  dark  form  also  occurs  in  Guinea  together  with  a 
variety  with  light  colour  only  on  the  anterior  third  of  the  abdo- 
men, described  by  Lepelletier  aa  Apis  nigritarum,  and,  lastly,  in 
the  Mauritius  and  Madagascar,  where,  according  to  liatreille,  it 
is  constant  in  its  dark  colour  {Apis  unicohr,  Lat.). 

With  regard  to  the  difiiision  of  the  Honey-Bee  in  Africa,  the 
author  cites  the  folloTving  statements  from  the  writings  of  va- 
rious travellers.  In  Algiers,  according  to  Lucas*,  the  form 
agreeing  with  the  northern  one  is  everywhere  abundantly  dis- 
tributed ;  it  is  kept  in  hives  by  the  natives,  and  especially  by  the 
Kabyles.  With  respect  to  Egypt,  the  statement  of  De  Maillet 
has  been  already  quoted  (p.  374)  with  regard  to  the  sending 
the  hives  on  boats  along  the  Nile  in  search  of  a  good  store  of 
nourishment.  Niebubr  describes  the  proceedings  of  the  Egyp- 
tian bee-keepers  in  precisely  similar  terms ;  whilst  neither  Ehren- 
berg  nor  Dr.  Hartmann  saw  anything  of  the  kind  during  their 
■  Explor.  Sctent.  de  I'Algfrie,  Zool.  iii.  p.  HI. 
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travelg  in  Egypt.  The  two  Utter  agree  id  stating  that  in  the 
countries  situated  to  the  south  of  Egypt,  oamely  NabJa,  Abys- 
sinia,  Sennaar,  and  Dongola,  the  keeping  of  Bees  is  certainly  not 
extensively  carried  on,  but  that  the  honey  and  wax  are  taken 
when  wanted  from  the  wild  Bees  which  build  everywhere  in 
abundance  in  clefts  of  rocks  and  hollow  trees.  On  the  other 
hand,  Barth*  mentiooa  that  he  repeatedly  met  at  least  with  a 
wild-bee  keeping  in  the  districts  of  Africa  traversed  by  him. 
The  first  passage,  relating  to  the  neighbourhood  of  Kussada 
{between  12°  and  13''N.  lat.,  long.  8°E.),  runs  as  follows: — 
*'  Vast  AdarKtmia  roae  on  every  side  with  their  immense  naked 
branches,  and  also  gave  evidence  of  the  industry  of  the  inha- 
bitants; for  beehives,  consisting  of  hollowed  branches,  were 
fixed  in  the  summits  of  the  Kuka.  For  bee-keeping  this  region 
appeared  to  be  peculiarly  adapted;  for  the  pasture-ground, 
spreading  for  around,  was  adorned  with  sweet-smelling  shrubs, 
which  furnished  nourishing  food  for  the  industrious  Bees."  In 
the  second  passage,  describing  the  Mussgu-lands  lying  south.- 
west  of  Lake  Tchad,  Earth  mentions  the  same  practice  as  pre- 
vailing in  that  district.  Our  information  upon  the  occurrence 
of  the  Bee  upon  the  west  coast  of  Africa  relates  chiefly  to  Sene- 
gambia.  Webb  and  Berthelot,  indeed,  mention  the  Honey-Bee 
as  inhabiting  the  Canary  Islands  f ;  and  as  they  call  it  Apis 
mellifica,  without  any  further  statement,  ^it  may  be  concluded 
that  it  agrees  with  the  northern  variety.  Of  the  light-coloured 
variety  found  in  Sencgambia,  which  he  regarded  as  a  distinct 
species,  named  Apis  Adansanii,  Latreille  says: — "Adanson 
found  this  insect  on  the  Senegal,  in  the  trunks  of  trees;"  and 
Adanson  himself  (Voyage  au  S^u^gal)  reports  as  follows  upon 
it: — "In  the  neighbourhood  of  Podor,  I  fully  expected,  every 
day  about  noon,  to  be  visited  by  one,  two,  or  more  swarms  of 
Bees,  which  made  their  way  into  the  cabin  and  compelled  me 
to  leave  the  ship.  This  occurred  from  October  to  December  at 
Fodor ;  probably  in  these  three  months  the  Bees  quit  the  old 
hives  in  order  to  construct  new  ones :  hives  are  then  found  of 
great  size.  Once  I  saw  the  roof  of  a  negro  but,  measuring  six- 
teen square  feet,  which  was  entirely  covered  more  than  four 
fingers  thick  with  inhabited  combs.  TUis  is,  it  seems  to  me,  a 
sufficient  proof  of  the  incredible  quantity  of  such  insects  in  this 
country.  They  build  everywhere,  but  chiefly  in  the  hollow 
trunks  of  old  trees.  This  year  they  had  built  three  large  hives 
in  our  dwelling  at  Podor — one  between  the  window-shutter  and 

*  Reisen  und  Entdeckungen  in  NorJ-  und  Centrnl-AfrikB,  ii.  p.  105, 
and  ui.  p.  314. 
t  Ilist.  Hal,  del  ties  Caniriei,  ii.  2;  Eatom.  p.  S4. 
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the  window,  and  two  npon  the  fiat  fioora  of  small  doaeta." 
AdansOD  adds  that  the  honey  of  these  Bees  is  peculiar,  being 
always  fluid,  and  resembling  a  brown  syrup. 

Oavier*  gives,  from  the  MS.  notes  of  Geoffi«y  de  Villeneuve, 
SOD  of  the  author  of  the  '  Histoire  Naturelle  des  Insectes  de 
Paris,'  the  following  account  of  the  Bees  of  Senegambia.  In 
descending  from  Gnisguis,  according  to  that  traveller,  numerotis 
trees  are  seen  bearing  beehives,  which  are  well  made  with  atmw, 
and  have  only  a  very  small  opening.  The  negroes  of  this  dis- 
trict collect  the  honey  twice  in  the  year.  The  first  harvest  ia 
about  the  end  of  M^,  and  is  the  richest ;  the  second  takes  place 
at  the  beginning  of  December. 

The  occurrence  of  the  Hon^-Bee  in  the  interior  of  South 
Africa  is  proved  by  Andersson  and  Zjivingstone.  The  former 
saysf — "Wild  Bees  veryfrequently  build  their  nests  in  the 
gigantic  edificea  of  the  White  Ants;  in  many  years  they  ara 
very  numerous.  The  temper  of  these  insects  seems  to  be  un- 
UBiuUy  peaceable  aud  patient ;  for  I  have  never  observed  that 
the  people,  when  robbing  their  nests,  were  stung  by  them.  These 
nests  are  usually  smoked  first  of  all ;  but  I  have  often  convinced 
myself  that  the  naked  savages  approach  them  without  fear,  and 
remove  them  without  any  precautions."  Livingstone's  account! 
runs  as  follows: — "Bee-keepiug  is  practised  in  Londa;  bee- 
hives are  there  found  set  upon  trees  in  the  most  solitary  woods. 
We  often  met  waggons  with  large  pieces  of  wax  weighing  from 
80  to  100  pounds,  and  in  every  village  such  were  offered  to  as 
for  aalej  but  here  (namely,  on  the  Zambesi,  16°  S.  lat,]  we 
never  saw  even  a  single  beehive ;  the  Bees  were  met  with  every< 
wbei«  in  natural  cavities  in  the  Mopan^trees.  In  many  parU 
of  the  Batoka  country.  Bees  exist  in  great  abundance ;  and 
Sekeleta's  tribute  was  often  paid  in  lai^  vessels  of  honey-  I 
also  saw  a  little  wax  in  QuiUimane,  which  was  broi^bt  by  the 
natives  of  this  district." 

The  latter  place  is  situated  in  Mosambique,  which  has  abeady 
been  indicated  by  the  author  as  inhabited  by  Bees,  from  some 
specimens  obtained  there  by  Peters^.  At  the  Cape  of  Good  Hope 
"our  HouCT-Bee"  was  observed  by  Frauenfeld  (Verhandl.  der 
Zool-bot.  Gesellsch.  tu  Wien,  1860,  p.  86) ;  and  there  is  no 
doubt  that  it  is  this  species  which  is  referred  to  in  the  following 
statement  of  Licbtenstein's,  although  he  regards  the  Bee  men- 
tioned by  him  as  belonging  to  a  distinct  species.     He  says — 

*  Ene.  M£th.,  Insectes  i.,  art.  Abeille,  p.49. 
t  Like  N'Ouui,  or  Explomdons  and  Diaeoverici,  Stc,  p.  132. 
X  MiHianarjr  TnTela  and  Reseuctaei  in  South  AStkm,  p.  614. 
^  Peten,  NstuniriuentchaftlicfaeReiHiuchHostauibique,Zo(>kigie,T., 
Iiuect«a,p-439. 
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"  A  peculiar  Bpedes  of  Bee  which  inhabits  these  heights  [near 
Lange  Kloof]  prepares  the  most  beautiful  honey  from  the  flowers 
of  the  Brunia,  and  stores  it  in  hollow  trunks  of  trees  snd  the 
clefts  of  the  rocks.  The  honey  is  perfectly  white ;  and  the  waxen 
cells  are  so  thin  that  during  their  collection  they  melt  up  with 
the  honey,  which  may  then  be  conveniently  pourra  into  a  bottle. 
Its  taste  is  10  fine  that  I  cannot  imagine  that  of  Hymettus  to 
have  been  better.  It  is  often  collected  and  used  instead  of 
sugar  Inr  the  colonists  of  Lange  Kloof"*,  Lastly,  with  regard  to 
the  dark  Bee  occurring  in  the  eastern  islands  of  Africa,  namely 
Madagascar  and  the  Mauritius,  Lstreille,  who  describes  it  as  A. 
imicolor,  speaks  as  follows f: — "The  honey  of  this  species  has 
a  greenish  tinge  when  it  is  contained  in  the  combs ;  its  colour 
and  excellence  depend  upon  the  diversity  of  the  plants  of  those 
regions,  and  upon  the  temperature.  The  inhabitants  of  Mada- 
gascar have  understood  how  to  avail  themselves  of  the  industry 
of  these  insects;  for  we  possess  a  memoir  by  M.  delaNoxupon 
the  form  of  the  beehives  which  are  in  use  there."  Lepelletier's 
statement  (Hist.  Nat.  Hym^opt^es,  i.  p.  403),  that  this  Bee 
has  been  introduced  into  the  Mauritius,  is  contradicted  by 
Grant's  assertion  (Hist,  of  Mauritius,  1801,  p.  67],  that  the 
Mauritian  Bee,  which  produces  very  fine  honey,  is  indigenous 
to  the  island. 

[To  be  Goatinued.] 

XXXII.— On  tome  Spedet  of  TVee-Snakes  (Ah^uUa). 

By  Dr.  Albert  GCntheb. 
A.  The  Svhgeneric  Division  Philothamnus,  A.  Smth. 
The  whole  of  Tropical  Africa  is  inhabited  by  a  group  of  Tree- 
Snakes  which  are  distinguished  by  a  habit  which  is  not  exces- 
sively  slender ;  by  a  normally  shaped  head ;  by  smooth  scales;  by 
posterior  longer  teeth,  not  separated  from  the  others  by  an  in- 
terval, and  not  grooved;  by  a  round  pupil  of  the  eye;  and  by  a 
green  coloration,  almost  always  varied  by  the  block  skin  be- 
tween the  scales,  and  by  white  dots  placed  at  the  base  of  each 
scale.  Species  of  this  group  have  waa  named  by  Sir  Andrew 
Smith  Pldlothamma,  and  three  different  kinds  were  distmguished 
by  him — Ph.  temivarieffalut,  Ph.  albovariatia,  Ph.  nalalensie. 
There  can  be  no  doubt  that  the  second  of  these  species  is  iden- 
tical with  Dendrophis  Cheiumii,  Keinhardt,  or  with  Coluber  irre' 
gularit,  Leach,  of  which  we  have  the  typical  specimens. 

At  a  later  period,  a  similar  Snake  was  described  by  Hallowell 
as  CMorophit  heterodermiti. 

*  Boten  in  ludlichen  Afrika  in  den  Jskrea  1803  bis  1806, 1.  Baud,  p.  336. 

t  Aonalei  dn  Mui^ud],  t.  p.  |6@. 
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The  Bpeciea  named  were  evidently  most  closely  allied  to  one 
another,  and  from  the  descriptions  and  figures  alone  it  was 
almost  impossible  to  find  oat  which  of  the  differences  were 
of  a  really  specific  valae ;  hence,  altboagh,  in  the  '  Catalogue  of 
Colubrine  Snakes '  (p.  153),  I  conld  not  hesitate  to  refer  Ph.  al^ 
botmriatus  to  its  proper  place  as  a  synonym  of  A.  irregvlarit,  I 
withheld  my  opinion  as  to  PA.  semivariegatua  and  Cblorophit 
heterodemms,  of  which  I  had  seen  no  specimens,  mistaVing 
altogether  the  Ph.  nalalemit,  which  I  have  since  recognized. 

M.  A.  Dum^ril  was  in  a  still  more  difficult  position  than 
myself  when  he  published  his  paper,  "  Reptiles  et  Poissons  de 
I'Afriqne  Occidentale"  (Archiv.  Mas.  t.  x.),  having  fur  exami- 
nation only  the  A.  irregtdaris  in  the  collection  of  the  Paris 
Museum.  Therefore  we  can  hardly  be  surprised  to  find  that, 
in  his  opinion,  the  three  species  of  Smith  wonld  be  distinct  from 
A.  iiregularU,  whilst  Chloropfag  heierodermus  would  be  only  a 
synonym. 

In  order  to  terminate  this  state  of  uncertainty,  the  attention 
of  traTcllers  and  collectors  has  been  directed  to  these  Snakes ; 
and  having  brought  together  nearly  100  specimens,  with  the 
localities  whence  they  were  obtained  well  marked,  I  have  come 
to  the  following  conclusions : — 

1.  Cottiber  irregularis,  Dendropkis  Chenonii,  and  Philothamnm 
albovariatus  are  synonyms  of  the  same  species,  which  b  the 
most  common  of  all. 

2.  Philoihamnus  semtvariegaita,  Ph.  tialaleasis,  and  Chlo- 
rophia  heterodermua  are  distinct  species. 

3.  AhatuUa  hoplogaster  and  A,  heterolepidota  are  two  new 
species. 

4.  All  these  species  are  distinguished  from  one  another  by  at 
least  two  characters,  which  are  constantly  combined  with  each 
other ;  the  number  and  shape  of  the  temporal  shields  is  subject 
to  some  Tariation,  not  only  within  the  limits  of  the  same  species, 
but  also  on  the  two  sides  of  the  same  individual. 

Spju^sis  of  the  Species. 
I.  Ventral  ihieia*  kteralty  keeled. 

A.  Upper  labials  nine,  three  entering  the  orbit. 

o.  Anal  bifid ;  Tentral  shields  lfil-177-  ...A.  irrtgularit. 
b.  Anal  entire;  ventral  shields  150-157  ■.  A.  heteroderma. 
e.  Ventral  shields  30/  ;    trunk  with  black 

croia-bands  anteriorly A.  semoariegata, 

B.  Upper  labials  eight  (aeven). 

a.  Two  labial*  enter  the  orbit;    ventral 

shields  151-168  A.  nalaUmi*. 

b.  Three  labials   enter   the  orbit;   ventral 

shields  187  A.  helervlepidola. 

n.  Ventral  ehieldi  without  s  trace  of  lat^  keelt. 

Anal  bifid A.  hoplogatter. 
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AhaiuUa  irreguiari$. 
Coluber  irreguJiirit,  Leach,  in  Bowdicb,  Aibuitee,  App.  p.  494. 
Dendrophit  Chemmi,  Kdah..  m  Dantk.  Vid.  Seltk.  Aih.  z.  1843,  p.  246, 

Ub.  ].  Sg.  13, 14. 
Dendrophit  {Philothamniu)  albovariala.  Smith,  lUiutr.  Zool.  South  Afr., 

Kept.  pi.  65,  and  pi.  64.  fig.  3. 

Ventrat  shields  with  lateral  keels ;  upper  labials  oine,  three 
of  which  enter  the  orbit;  temporal  shields  generally  1  +  3; 
frequently  one  or  two  are  broken  up  into  two,  or  the  two  biuder 
ones  are  united ;  in  this  case  the  temporal  shields  are  eeoerally 
not  Bymmetrical  on  both  sides.  Anal  bifid;  ventral  nhidds 
164-167;  subcaudals  lOS-126.  Scales  smooth,  in  fifteen 
rows,  apparently  with  one  apical  groove.  Teeth  longest  behind, 
in  a  continnoua  series.  Green,  skiu  between  the  scales  black, 
each  scale  with  a  white  spot  on  the  basal  half  of  its  outer  margin. 

Western  coasts  of  Africa  (Fan  tee,  Gambia,  MacCarthie  Island) ; 
Cape  Colony.  Two  young  specimens,  which  we  refer  to  this 
species,  were  sent  hy  Consul  J.  Fetherick  from  Central  Africa, 
500  miles  south  of  Chartoam. 

Ahatulla  heteroderma. 
Cklorophis  heltn>dem»u,  Ilallotretl,  Proc.  Ac.  Nat.  Sc.  Pliilad.  1857,  P.  52 ; 

Cope,  ibid.  1860,  p.  559. 

Ventral  shields  with  lateral  keels ;  upper  labials  nine,  three 
of  which  enter  the  orbit;  temporal  shields  2+2  +  2.  Anal 
entire;  ventral  shields  150-157,  subcaudals  83-92.  Scales 
smooth,  in  fifteen  rows,  some  with  two  apical  grooves.  Teeth 
longest  behind,  in  a  eontinuous  series.  Green,  skin  between  the 
scales  black ;  each  scale  with  a  white  spot  on  the  basal  half  of 
its  outer  ma^n. 

We  have  received  several  specimens  of  this  Snake  from  the 
Gold.coast. 

Ahatidh  temivai-iegata. 
Daidrophit  {Pkilothamnag)  semivariegata,  Smttb,  lUustr.  Zoo).  South  Afr. 

pl.^,  60,  and  pi.  64.  fig.  1. 

Ventral  shields  with  lateral  keels ;  upper  labials  nine,  three 
of  which  enter  the  orbit ;  temporal  shields  in  two  rather  irregular 
longitudinal  series.  Ventralshields207;  subcaudals  112.  Scales 
smooth,  m  fifteen  rows.  Green  anteriorly,  yellowish  posteriorly ; 
anterior  part  of  the  trunk  with  irregular,  narrow,  black  trans- 
verse ban.     Cape  Colony  (Bushman  Flat), 

Ahatulla  nataUnsis, 
Dendrophit  (Phlotkammis')  nalaleiuit.  Smith,  llliutr.  ZooL  South  Aiiica, 
pi.  64. 

Ventral  shields  with  lateral  keels ;  upper  labials  eight*,  the 
*  Eight  ipecimeni,  exaioined  by  myself,  have  eight  upper  laUaU :  aod 
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fourth  and  fifth  entering  the  orbit ;  temporal  shields  2  +  2+3; 
two  are  eometimea  united  into  one.  Anal  bifid ;  Tentral  Bhields 
161-168;  Bubcandals  114-126.  Scales  Bmooth,  in  fifteen  rows, 
without  apical  groove.  Teeth  longest  behind,  in  a  continuous 
seriea.  Green,  skin  between  the  scales  black,  each  scale  with  a 
white  spot  on  the  basal  half  of  its  outer  margb.  Fort  Natal, 
and  probably  Cape  Colony. 

A/utiuila  heterolepidota. 

Ventral  shields  with  very  faint  lateral  keels;  upper  labials 
seven  or  eight,  the  third,  fourth,  and  fifth,  or  the  fourth,  fifth, 
and  aixth,  entering  the  orbit;  one  anteocular,  two  postocnlars; 
six  of  the  lower  labials  are  in  contact  with  the  chin-ahields ; 
temporal  shields  1  +  1.  Ventral  shields  187;  anal  bifid;  sub- 
caudals  126.  The  scales  are  smooth,  without  groove,  and  with 
minute  longitudinal  striEQ  (these  striae  are  lost  when  the  epi- 
dermis  has  gone  ofi^  ;  they  are  arranged  in  fifteen  series  in  the 
anterior  half  of  the  trunk,  and  in  eleven  in  the  posterior.  The 
posterior  maxillary  teeth  longest,  in  a  subcontinnous  series  with 
the  others.  Head  small;  neck  very  slender;  body  and  tail 
slender. ,  Uoifbnn  greenish-olive. 

A  single  n>ec)inen,  marked  "  Africa,"  has  been  purchased ;  it 
is  26  indies  long,  the  head  measuring  j  in.,  the  tail  8  j  in. 
A/uttulIa  hophgaater. 

Ventral  shields  without  any  trace  of  lateral  keels;  upper 
labials  eight,  the  fourth  and  fifth  entering  the  orbit ;  one  ante- 
ocular,  two  postoculars ;  six  of  the  lower  labials  are  in  contact 
with  tbe  chin- shields ;  temporal  shields  I+l.  Ventral  shields 
150-166;  anal  bifid;  snbcaudals  91-105.  The  scales  are 
smooth,  without  groove,  arranged  in  fifteen  series  anteriorly, 
and  in  eleven  posteriorly.  The  posterior  maxillai^  teeth  longest, 
in  a  continuous  series  with  the  others.  Head  rather  small, 
body  and  tail  moderately  slender.  Green,  skin  between  the 
scales  black,  each  scale  with  a  white  spot  on  the  basat  half  of 
its  outer  margin. 

This  Snake  appeara  to  be  more  common  at  Fort  Natal  than 
A.  natalensis.  An  adult  specimen  is  36  inches  long,  the  head 
measuring  |  in.,  the  tail  9  in. 

B.  On  a  new  South  American  SpeeUt  o/AluetolU. 
Ahaiulla  niiida. 
Scales  in  fifteen  rows,  smooth,  minutely  striated,  without 

thi>  alio  it  tbe  nnmber  ihown  in  the  figure  of  the  entire  Soake  contained 
in  Sir  A.  Smith's  work.  On  tbe  tsme  pUte,  honerer,  a  aepamte  druring 
ii  ^vCD  of  tbe  aame  ipedmen,  abowing  nine  upper  Ubiali :  we  cannot  help 
thinking  that  this  was  an  accidental  variation  oi  the  normal  Dumber,  that 
spedmen  'mving  had  eigat  labials  on  one  side,  and  nine  on  the  other. 
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ftpical  groove.  Head  bidhII,  depressed,  with  the  snoat  of  mode- 
rate length,  subtntncated  in  tout ;  rostral  shield  rather  broader 
than  high ;  loreal  not  quite  twice  as  long  as  high ;  praorbital 
reaching  to,  or.  nearly  retching  to,  the  vertical;  two  post- 
orbitals ;  nine  npper  labials,  the  fourth,  fifth,  and  sixth  of  which 
enter  the  orbit;  temporals  1+2+3;  occipitals  rounded,  each 
with  a  larger  roimded  scale  behind;  six  lower  labials  are  in 
contact  with  the  chin-shields.  Eye  rather  large,  with  round 
pupil.  Body  very  slender,  compressed ;  tail  very  long,  angular. 
Ventral  shields  165,  angularly  bent  on  each  side,  the  central 
portion  being  not  much  broader  than  long;  anal  bifid;  snb- 
csudab  163.  The  posterior  maziUair  tooth  is  the  longest,  not 
grooved,  and  is  separated  from  the  others  by  a  short  interspace. 
Above  uniform  metallic  brownish-green,  below  greenish ;  scales 
on  the  back  narrowly  edged  with  black ;  one  of  the  specimens 
has  blackish  dots  on  the  crown  of  the  head.  No  band  either  on 
the  aide  of  the  head  or  of  the  body. 

This  species  would  enter  the  subgenus  Uromaeer  of  Dum^ril 
and  Bibron. 

The  British  Mnseum  possesses  two  examples  of  this  species, 
one  &om  Demcrara ;  the  origin  of  the  other  is  not  known.  The 
latter  is  83  inches  long,  the  head  measuring  7  lines,  and  the 
tfdl  18j  inches. 

ZXXIII. — On  on  vadeteribed  Indtgenotis  Form  of  Amoeba. 
By  G.  C.  Wallich,  M.D.,  F.L.S.,  be.  &c. 
[PlsU  VIII.] 
Th»  occurrence  of  an  undescribed  variety  of  Amaba  in  the 
immediate  vicinity  of  the  metropolis  is  of  interest  both  on  its  own 
account  and  from  the  indication  it  afibrds  that  the  study  of  our 
indigenous  Rbizopodal  fauna  is  still  unexhausted.     The  variety 
in  queation  was  recently  obtained,  io  considerable  abundance, 
from  the  ponds  on  Uampstead  Heath;  and  inasmuch  as  every 
apecimcD  examined  by  me  has  presented  the  very  singular  cha- 
racters to  which  I  am  now  about  to  draw  attention,  there  is  every 
reason  to  believe  that  these  are  normal,  althou^  perhaps  not 
permanent  in  their  nature. 

According  to  the  dcacriptions  of  the  commoner  forms — as,  for 
example,  A.  prineepa,  A.  aiffbtetu,  or  A.  radioia* — it  would  ap- 
pear that  the  sarcode  substance  ia  uniformly  differentiated  into 
"  endosarc  "  and  "  ectosarc."  In  other  words,  setting  aside  the 
elementary  organs  which  may  he  said  to  be  shadowed  forth  by 
the  contractile  vesicle,  the  nucleus,  and  the  protoplasmic  grannlur 

*  It  will,  I  think,  eventnslly  be  found  that  all  these  are  men  tnuHtoiy 
phases  of  one  and  the  same  tpedet. 
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bodies,  neither  the  outer  layer  of  sarcode,  nor  the  more  viscid 
msas  within,  is  endowed  with  a  more  advanced  degree  of 
development  at  one  point  than  at  another.  And,  in  addition  to 
this,  the  creature  possesses  the  power  of  moving  with  equal 
facility  in  every  direction,  by  means  of  paeudopooia  projected 
indiscriminately  from  any  portion  of  its  surface. 

In  the  variety  under  notice  (see  Plate  YIII.)  this  is  not  the  case, 
inasmuch  as  one  portion  of  the  ectosarc  exhibits  a  structure 
differing  permanently  from  the  remainder — being  densely  studded 
with  minute  papilke  which,  in  the  quiescent  state  of  the  creature, 
are  of  nearly  uniform  aspect  and  siie,  and  canse  the  surface 
upon  which  they  occur  to  resemble  the  villous  structure  of 
macous  membrane  in  outward  appearance.  When  the  animal 
moves,  these  papillse  or  villi  vary  in  length,  and  now  and  then 
several  coalesce  so  as  to  form  processes  more  nearly  approaching 
the  ordinary  pseudopodial  character,  although  still  of  minute 
proportions.  The  villous  patch,  which  occupies  probably  from 
T^th  to  ^th  of  the  entire  superficies,  appears  frequently  to  be 
employed  as  a  prehensile  organ,  the  creature  being  enabled 
through  its  agency  to  secure  for  itself  a  continuous  point  ^apptti 
from  which  the  rest  of  the  body  is  pushed  or  flows  onwards, 
almost  invariably  in  an  opposite  direction  to  that  in  which  the 
villous  patch  is  itself  situated.  The  true  pseudopodia  would 
seem  never  to  be  projected  from  this  area;  but  should  a  retro- 
grade movement  be  about  to  take  place,  they  are  either  thrown 
out  from  the  adjacent  portion  of  the  ectosarc,  or  the  main  mass 
of  the  organism  flows  altogether  in  a  backward  course,  the  villous 
patch  remaining  fixed  until  it  once  more  assumes  its  position  at 
the  posterior  part  of  the  advancing  mass. 

So  powerful  is  the  prehensile  power  referred  to,  that  some 
of  the  papillK  at  times  become  stretched  beyond  their  endurance 
and  are  torn  asunder ;  minute  shreds  being  left  adherent  to  the 
foreign  bodies  in  the  neighbourhood.  Should  the  animal  be 
subjected  to  pressure  between  the  slide  and  glass  cover,  the 
papillse  may  occasionally  be  seen  to  adhere  to  the  polished  sur- 
faces, some  relaxing  their  hold  and  taking  up  a  position  in 
advance,  whilst  those  described  as  being  stretchecf  till  they 
detach  or  break  asunder  are,  in  turn,  moved  onwards  until 
they  once  more  secure  an  attachment  for  themselves. 

On  the  other  hand,  the  pseudopodia!  processes  and  the  rest  of 
the  ectosarc  generally  seem  to  exercise  no  prehensile  power.  In 
the  one  case  the  marginal  layer  is  broken  up  into  a  delicate 
villous  coat,  the  hyaline  transparency  of  which  is  destroyed  and 
replaced  by  a  pale  cream-coloured  opacity ;  in  the  other  it  is 
perfectly  hyaline,  clearly  defined,  and  unbroken.  I  have  only 
in  a  very  few  instances  been  enabled  to  trace  an  influx  of  gianu- 
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lor  particles  of  endosarc  withiu  such  of  the  coalesced  villi 
aa,  from  their  size,  rendered  observation  practicable. 

Ab  a  general  rule,  the  contractile  vesicle  and  nucleus  maintaia 
a  position  close  to  the  villous  patch,  even  whilst  the  animal  is 
moving — the  former  organ  being  in  close  proximity  to  it,  and 
sometimes  appearing  to  discharge  itself,  by  the  usual  systolic 
action,  at  a  spot  within  the  viUons  surface.  Sut  now  and  then 
both  nucleus  and  contractile  vesicle  move  slowly  round  with  the 
mass  of  circulating  particles.  The  villous  area,  however,  retains 
its  position  in  relation  to  the  rest  of  the  body. 

la  some  Bpecimens  the  contractile  vesicle  presents  an  appear- 
ance of  the  most  delicate  reticulation,  resembling  that  described 
as  occnrring  on  the  external  surface  oiActim^krys,  and  depending 
probably  on  a  similar  cause,  namely,  the  occun'ence  of  a  number 
of  minute  vacuoles.  The  contractile  vesicles  occasionally  sub- 
divide into  several  smaller  cavities,  as  constantly  happens  in 
other  forms;  and  these  either  coalesce  prior  to  collapse,  or  they 
collapse  separately.  But  no  sinuses  of  the  kind  described  by 
Carter  iu  Paramecium  awelia  and  other  Infusoria  are  discernible. 
Vacuoles  are  frequent,  and  in  some  cases  of  sufficient  size  to 
contain  large  diatoms. 

The  nucleus  consists  of  a  pale  grey-coloured  spherical  mass  of 
granules,  towards  the  centre  of  which  may  occasionally  be  de- 
tected a  minute  clear  nucleolus.  It  is  contained  within  a  hya- 
line and  somewhat  elongated  vesicular  cavity,  but  never  oc- 
cupies the  entire  area  of  the  latter. 

Dilute  alkaline  and  acid  solutions  cause  the  body  at  once  to 
assume  a  more  or  less  spherical  shape,  and  the  granular  contents 
to  close  up  into  a  central  mass,  leaving  a  broad  hyaline  border 
around  the  entire  surface,  as  described  by  Auerbach  in  Ami^ 
bilimbosa.  But  these  reagents  fail  to  render  apparent  anything 
like  the  double  outline,  indicative  of  a  definite  membranous 
envelope,  alluded  to  by  that  author.  It  is  worthy  of  note, 
however,  that,  under  imperfect  adjustment  of  focus  or  want  of 
due  care  in  illumination,  the  semblance  of  a  double  outline  can 
be  evoked. 

Some  of  the  specimens  of  the  Hampstead  Amoeba  are  of  extra- 
ordinary dimensions,  the  largest  attaining  a  diameter  of  no  less 
than  Ath  of  an  inch.  The  villi,  in  their  quiescent  state,  seem 
to  be  about  rriro*''  ^^  ™  '°*^  '"  average  length. 

In  a  solitary  example,  the  villous  patch  constituted  a  nearly 
circular  brush-tike  tuft  at  the  extremity  of  a  cylindrical  pedicle 
of  hyaline  sarcode;  and  at  its  centre  was  a  minute  vacuole- 
like  space.  I  kept  my  eye  on  this  specimen  for  nearly  a  quarter 
of  an  hour  without  perceiving  this  structure  alter  in  anywise, — 
the  prehensile  power  of  the  villi  seeming  to  be  either  suspended 
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or  deBtro^^d,  and  both  brash-like  toft  and  pedicle  being 
dragged  behind  the  Ameeba  daHng  the  entire  period.  Unfin*- 
timstely  the  drymg-np  of  the  water  on  the  slide  put  a  stop  to 
my  observation  at  this  point. 

With  recard  to  the  specific  ralae  of  the  characters  of  this 
form,  I  thmk  it  uDadvuable  at  present  to  express  a  decided 
opinion.  Several  circumstances  render  it  probable  that  it 
may  be  a  transient  phase  in  the  life-bistory  of  the  common 
j4med>a.  Amongst  the.principal  of  these  I  may  mention  having 
detected  traces  of  a  like  villous  stnicture  in  specimens  obtained 
irom  other  localities.  But,  whether  the  Hampatead  form  even- 
tually proves  to  be  a  distinct  permanent  type  or  otherwise,  the 
characters  referred  to  are  of  high  interest  aa  evincing  a  nearer 
approach,  than  any  heretofore  noted  amongst  the  Rbizopods, 
to  the  structure  of  the  ciliary  legs  of  certain  Infusoria,  as,  for 
example,  of  PUesamia  or  Kerona*,  They  also  tend  to  confirm 
the  view  put  forward  by  MM.  Claparede  and  Lachmann  with 
reference  to  the  "  reptant "  nature  of  the  motion  of  Ameeba,  and 
the  consequent  suggestion  of  Dr.  Carpenter  regarding  the  pro- 
bable differentiation  of  the  eetosarc  into  a  ventral  and  dorsal 
portion.  According  to  present  experience,  "  reptation "  takes 
place  in  forms  endowed  with  this  more  highly  developed  state 
of  a  portion  of  the  eetosarc,  whilst  the  motion  is  of  a  aimple 
"  rolling  "  or  flowing  kind  in  those  forms  in  which  the  eetosarc 
is  uniformly  developed  at  all  points. 

The  Hampstead  form  corresponds  in  every  important  parti- 
cular with  one  found  by  me  in  Lower  B^gal  in  1856,  in 
which  the  villous  portion  of  the  eetosarc  constitutes  a  means 
of  permanent  attachment  to  foreign  bodies  such  as  Confervm  or 
the  like;  and  the  animal  appears  to  be  normally  sessile  in  ita 
habits  t. 

In  conclusion,  I  may  mention  that  a  week  has  passed  since 
the  supply  of  these  Amaba  was  obtained  at  Hampstead,  and 
that  they  retain  the  characters  above  described  in  an  unim- 
paired d^ree  to  the  hour  at  which  I  write. 

EXPLANATION  OF  PLATE  VIIL 
[i^gure*  1  to  5  magnified  about  400  dismeten.] 
F^.  1.  Ana^a  in  quiescent  o/t  neirl]'  quiescent  ittte :  a,  villous  patch ; 
It,  nucleus  (  e,  contractile  veiide;  v,  vscuoleat- 

*  See  Cwter'i  observaldon*  on  theae  fonni  in  the  'Annals  and  Mags- 
rine  of  Nstunl  History,  3rd  Kriet,  vol.  iii.  p.  241  et  »tq. 

t  This  varietv  ii  figured  in  Part  I.  of  mv  'North  Atlantic  SeS'Bed,' 
pL  4.  figt.  13  &  14. 

X  Each  letter  appliei  to  the  same  portions  of  the  structure  in  the  several 
figures.  The  arrows  indiode  the  direction  in  which  the  animal  is  supposed 
to  be  sdvanciDg. 
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Fig.  2.  Showing  the  appumice  of  the  Amaba  when  morin);  ilowly,  the 

villi  bong  emplojed  h  orgam  of  prebenuon. 
Fig.  3.  The  uune,  when  adTaucisg  energetically,  the  villon*  patch  beiiig 

■ggregBted  into  >  lubipEerical  tuft,  and  the  coDtractile  Tencle 

«nd  nudeui  now  shuiug  in  the  general  protopltumic  eiiculatioo. 
Fig,  4.  A  RpecimeD  with  two  large  Pinnularim  in  ite  interior,  the  upper  of 

the  two  fruitulei  beinf  encloied  within  a  lai^  vacuole. 
Fig.  S.  &.  ipecimen  in  which  the  tUIoub  patch  hai  aaaumed  a  brush-tike 

■hape,  and  it  Mi^ported  on  an  elon^ted  pedicle  of  sucode; 

6  «,  an  enlaced  view  of  tbit  tuft  and  it«  aupportine  pedicle. 
Fiji.  6.  Enluged  view  of  granular  nucleus,  nndeoliU]  ana  the  nuclear 

veiide  or  cavitv. 
Fig.  7-  Contractile  Tesicle,  showing  ■ppearance  of  retjculatian. 
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The  Land  and  Freshwater  Molltuka  xndigenout  to,  or  naturalLied 

in,  the  British  Itlei,    By  Loteu.  Reeve,  F.L.S.    Reeve  &  Co., 

1863. 
Only  a  few  months  have  elapsed  since  we  had  occasion  to  notice  Uie 
pablication  of  the  first  volume  of  a  new  work  by  Mr.  Jeffreys,  on 
British  Concbology,  which  treats  of  the  Inland  Moliuscs  i  and  already 
another  handbook  on  the  same  subject  lies  upon  onr  table. 

The  valuable  illustrated  works  ou  'Concholo^ '  by  Mr.  Beeve  are 
well  known,  and  more  especially  his  splendid  *  Concholc^  Iconica ; ' 
but,  until  we  read  the  announcement  of  tlie  intended  publication  of 
the  vrork  which  we  are  about  to  review,  we  were  not  aware  that  the 
author  had  paid  any  special  attention  to  the  Molluscaof  onrlelande. 
We  cannot  therefore  expect  to  find  in  this  volume  the  same  mass  of 
interesting  detail  which  long  years  of  patient  and  special  study  have 
enabled  Mr.  Jeffreys  to  condense  in  the  pages  of 'British -Concbo- 
logy.' On  the  other  hand,  however,  'The  Land  and  Freshwater 
MoUusks'  is  more  fully  illustrated,  and  the  woodcuts  of  all  the  spedea 
offer  an  attraction  wtuch  Mr.  Jefireys's  volume  does  not  possess. 

The  animals  are  engraved  by  Mr.  0.  Jewett,  some  from  original 
drawings,  while  others  are  reprodnctions  of  previoosly  published 
figures.  The  original  drawings  from  the  life,  which  may  be  recog- 
nized by  Mr,  Jewett's  autograph,  are  admirable.  We  were  not  pre- 
viouslr  acquainted  with  this  artist's  name  as  a  natural-history 
draugntsman  ;  but  such  life-like  and  characteristic  figures  as  those 
oi  Imuox  Sowerbyi.Jlamu,  and  dnereut.  Helix  atperia,  Plaaorbit 
eomeut,  Paludina  eontecta,  Dreittena  polymarpha,  Anodonta 
eygnea,  and  TJnio  tumidut  raise  him  to  a  high  poution  among 
^Uneators  of  Mollosca.  Unfortunately  the  same  praise  cannot 
be  bestowed  on  Mr.  Sowerby's  figures  of  the  shells ;  for  while  the 
woodcuts  of  the  larger  species  are  generally  good,  no  trouble  appears 
to  have  been  bestowed  upon  the  smaller  ana  closely  allied  species  ; 
and  thus  in  those  very  lastances  where  accunte  illustrations  were 
most  desirable  and  would  have  been  of  most  value,  we  meet  with  en- 
gravings which  are  not  only  worthless,  bat  calculated  to  mislead. 
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We  may  mention,  as  examples  of  tbis  carelessnesa,  all  the  Zonila, 
bat  especially  eryslallmvt.  Helix  putehella,  rvpe»tiit,  pygmtea,  ro- 
tUTidata,  ftc. 

It  is  with  mnch  r^ret  tbat  we  notice  tlie  numerous  cbaDgea  in 
nomenclature  which  &fr.  Reeve  seeks  to  introduce,  changes  in  almost 
every  instance  uncalled  for,  in  many  cases  actually  wrong.  Obsolete 
names,  originally  appended  to  descriptions  of  Mollusca  so  loosely 
and  inaccurately  defined  as  to  apply  with  e^ual  truth  to  many  species, 
are  here  dragged  forward  from  tbeir  taented  oblivion,  and  made  fo 
supersede  names  which  have  been  familiar  to  European  concbolc^sta 
for  the  last  half-century.  It  is  impossible  to  criticise  all  the  changes 
thus  made ;  but  let  us  examine  those  that  are  introduced  into  a  single 
genus :  let  it  be  PlanorbU. 

Planorbit  imhricatui  is  changed  to  Planorhit  criita,  on  the 
authority  of  the  following  synonymy : — 

Nautiliu  eriita,  Linnteus  (1758),  Syst.  Nat.  10th  edit.  p.  709. 

Turbo  nautileut,  Linnaeus  {1767),  Sjat.  Nat.  12th  edit.  p.  1241. 
And  the  author  remarks — "It  may  be  observed  on  reference  to  the 
synonymy,  that  Linnsus  made  two  species  of  this."  But  Linnteus 
aii  not  make  two  species  out  of  Planorbia  navtileui.  The  facts  are 
that  he  described  A^(iu<t^iMcn>fa  in  the  tenth  edition  of  the 'Systema 
Naturee ; '  and  in  the  twelfth  edition  changed  the  name  of  the  spedea 
to  Turbo  nautiteut,  and  referred  to  his  Nautilut  erUta  of  the  tenth 
edition  as  a  synonym.  We  can  only  account  for  Mr.  Reeve's  mistake 
by  supposing  that  be  has  never  consulted  the  twelfth  edition — a  sup- 
podtion  which  is  confirmed  by  the  fact  that  throughout  bis  volume 
the  tenth  ediUon  is  almost  ini-ariably  referred  to.  It  is  the  twelfth, 
however,  which  embodies  the  most  matured  views  of  the  great  natu- 
ralist, and  has  therefore  always  been  justly  held  to  be  the  staudard 
edition  of  his  works ;  and  it  is  for  this  reason  that  the  name  nautileut 
has  univereaily  been  adopted.  Pew  of  Linneeus's  species  are  identi- 
fied moreover  with  the  same  degree  of  certwnty  as  this  little  shell; 
for  specimens  are  still  to  be  seen  io  the  Linnaean  cabinet  enclosed  Ju 
a  small  paper  envelope  on  which  the  name  is  written  at  full  length. 

Planorbit  marginatu*  (Drap.)  is  changed  to  P.  eomplanalut  (L.). 
Tet  no  one,  from  Linnieus's  time  to  our  own,  has  been  able  to  say  to 
what  species  the  brief  description  of  Belix  eomplanata  was  intended 
to  apply.  Muller,  in  his  description  oi  Planorbi*  itmbilicalus  {P, 
margituttve,  Drap.),  wrote  in  1773  (only  ax  years  after  the  pabli- 
catiou  of  'Syst.  Nat.'  12th  edit.),  "Satis  diu  htesito  an  hie  Plor 
norbis  Linneei,  an  complanatus  auctorum  dicatur,  et  descnptionea 
medubium  adhnc relinquunt ;  quid  quod,hunc  etPlanorban  confu- 
disse  videntur,  et  sequens  forte  erit  eorum  complanatue.  In  tantis 
diflicultatibus  has  tricas  solvendi,  ipso  Linnseo  UtKris  frustra  consulto. 
Planorbem  et  complanatam,  nomina  generi  toti  propria,  oblirioni 
dandos,  deacriptiones  et  nomina  aptiora  magiaque  significantia  effin- 
geuda  reor."  And  again,  in  the  description  oi  Planorbit  nitidut, 
the  same  author  observes,  "An  H.  eomplanata  Unnid,  baud  liquet." 
Mr.  Hanley,  in  his  'Ipsa  Linnici  Conchylia,'  expresses  his  belief 
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that  LiniueuB  included  both  Plattorbu  earinotits  and  marffinatut 
under  the  oaine  Helix  planorbit,  and  that  Helix  eomplanatus  is 
■ynonymoos with  Planorbi*Hitidu*,'SL\]l\er.  "  'Deorsum  carittata,"* 
he  OMeires,  "  is  equally  applicable  to  nitidua  "  as  to  marginatut ; 
"  whilst  '  supra  cooTexa — subdiaphana — aperture  semicordata ' 
(Fauna  Suecica)  is  much  more  critically  correct  when  affirmed  of 
that  little  shell  than  of  its  larger  rival ;  and  as  '  parva  admoditm '  ia 
applied  to  it  in  the  '  Fauna  Suecica,'  in  the  contrast  of  its  leatures 
with  those  of  the  preceding  species,  1  feel  no  hesitation  in  asserting 
the  identity  of  nitidus  with  the  Linnsean  Helix."  Surely  Miiilerwas 
right,  when  he  said  of  such  names  (impossible  to  be  identified  with  the 
species  they  were  intended  to  represent),  "  oblivioni  dandos  reor." 

The  chief  confusion,  however,  which  Mr.  Reeve  introduces  into 
the  genus  Planorbit  is  by  his  adoption  of  the  views  of  Moquin- 
Tandon  respecting  the  Plauorbii  nilidtu  of  Milller.  That  name  is 
here  applied  to  Planorbit  (SeffmenHna)  lineata  (Walker);  while  the 
shell  which  has  hitherto  been  known  to  British  conchologists  as  Pla- 
norbig  nitidut  is  called  P.  /onlanus  (LIghtfoot).  Now,  on  what 
Kfounds  is  this  change  made  ?  MuUer's  description  of  the  species  in 
his  *  Historia  Vermium '  is  very  full,  and  agrees  most  accurately  with 
P.fontanug  until  we  reach,  at  the  end,  this  sentence,  "  Ultra  quin- 
quaginta  examini  subjeci,  quorum  qnidam  stngia  duabua  ligamen- 
torum  instar  in  superna  parte  extimfe  spine,  forte  ex  restauratione 
fractse  testse,  uotantur,"  Now  what  does  this  sentence  prove,  but 
that  the  majority  o(  the  shells  he  examined  were  Planorbit /ontanust 
to  which  species  therefore  his  name  should  be  applied.  It  is  quite 
possible,  though  far  from  certain,  that  the  author  confused  the  two 
species,  and  that  "quidam  strigis  duabus  ligamentonim  instar"  has 
reference  to  specimens  of  P.  tinealut;  but  such  specimens  were  de- 
scribed as  the  variety,  while  P.  fontanut  is  clearly  the  type  of  the 
species.  And  this  becomes  more  evident  when  we  find  all  allusion 
to  the  variety  omitted  in  the  subsequently  published  'Zoologiip 
Danicee  Prodromua,'  the  description  in  which  work  applies  only  to 
the  type. 

Mr,  Reeve  describes  128  species.  His  estimate  of  our  land  and 
freshwater  MoUusca  differs  from  that  of  Forbes  and  Hanley  in  the 
omission  of  Helix  aperla,  and  the  addition  of  Teetacella  Maugei, 
Vertigo  Movlinaiana,  Conomclu*  Myoaotis,  Cyelaa  pitidio'idet  and 
C.  oealit.  And  as  compared  with  the  species  described  in  JeSreja'a 
work,  we  &aiJnodonta  analina  and  Pitidium  roieum  omitted,  and 
Teetacella  Maugei,  Pitidiaia  oblutale,  Caeertanum  (cinereum)  and 
Hentlowianum,  and  Cyelaa  pitidio'idet  added.  Moreover  Jeffreys 
considers  that  Hydrobia  verttrota  has  a  claim  to  be  inserted  as  a 
freshwater  shell.  But  Reeve  denies  the  species  a  place ;  while,  on 
the  other  hand,  he  admits  the  Conavuli  and  datintinia  Qrayana, 
which  are  rejected  by  the  former  author. 

Mr.  Reeve  gives  a  map,  in  which,  by  a  deeper  or  lighter  tint  of 
colour,  it  is  intended  to  show  the  boundary  of  the  Oauca^an  province 
of  Molluscs,  over  which  the  British  species  range,  and  to  indicate 
.the  part  in  which  the  most  characteristic  of  the  genera  and  species 
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coDgr^ite.  Two  tablei  aUo  show  the  diftribntim.  In  Great  Britain 
and  abroad,  of  the  wreral  Mnera  and  tipeaea;  andsahortcb«pl«T<m 
the  "  IHatribntion  and  Ongb  of  Spedei "  ctrndndea  the  Tolnme. 

Geologieal  Ohaenatwiu  tn  Soutk  AtutraUa ;  pruwipaUy  in  the  Di*- 

triet  touik-eatt  of  Adelaide.    B;  the  Rev.  Julian  Edhukd 

Woods.  F.6.9.,  &c.  8vo.  Longman,  1S62. 
"  EviBY  conatry  has  its  history,  not  slone  the  history  of  what  itt 
inhabitants  said  and  did,  nor  bow  its  people  hfed,  conspired, 
quarrelled,  fought,  and  died,  but  a  history  which  stretches  lurther 
back  and  is  buried  in  more  remote  antiquity.  If  it  had  not  been  so^ 
Australia  might  indeed  be  counted  the  youngest  as  well  as  the  least 
interesting  of  condnents.  She  has  had  no  people  that  could  de- 
scribe her  vicissitudes,  and  there  are  no  monuments  left  to  chronicle 
her  changes;  but  yet  her  history  is  written  in  an  imperishable  record. 
Of  old,  when  the  first  explorers  came  upon  the  coast  of  a  newly  disco- 
vered territory,  the  rocks,  the  trees,  the  soil,  and  the  verdure  only  spoke 
to  them  of  one  thing,  namely,  of  fertility,  or  richness,  or  special  adapta- 
tion to  the  wants  ofman.  But  now  the  very  coast-line  tells  much  more. 
Not  only  is  the  fertility  or  barrenness  of  the  place  itself  told  by  the 
rocks,  but  the  explorer  is  able  to  guess  how  far  these  appearances 
extend,  and  whether  tbp  country  is  likely  to  be  fitted  for  human 
requirements  in  the  present  state  of  civilization," 

These  are  our  author's  preliminary  observations  in  his  Chapter  II, ; 
and  be  follows  them  up,  Istly,  by  pointing  ont  the  eridences  of 
former  and  different  physical  coniUtions  presented  by  the  existing 
geographtcal  features  of  Australia  generulj;  2ndly,  by  giving  in 
detad  an  account  of  the  limestone- beds  that  form  the  plains  of  a  great 
part  of  Southern  Australia,  and  perhaps  of  Tasmania,  describing  their 
probable  origin  in  a  sea  occupied  by  reefs  of  Bryosoa,  as  some  seas 
now  are  by  corals;  3rdly,by  treating  of  the  extinct  volcanos  of  Mount 
Gambler  and  its  vicinity,  and  of  their  individual  and  general  history ; 
4thly,  by  describing  the  caverns  in  the  limestone  of  the  district 
under  notice,  and  the  nndei^und  dndnage  in  connexion  therewith. 

The  conclusions  that  the  author  draws  from  bis  observations  on 
the  geol<^  of  the  colony  are  as  follows : — 

"I.  There  has  been  in  Australia  an  immense  area  of  suhudence  during 
the  Pliocene  period,  at  a  time  when  Rome,  parts  of  Italy,  Vienna, 
and  ^rts  of  Austria,  Piedmont,  and  Asia  Minor  were  under  the  sea. 
11,  This  subsidence  was  accompanied  by  a  [moss-]  coral  formation, 
veiT  similar  to  the  subsiding  area  of  the  Pacific  at  the  present  time ; 
and  although  all  the  appearances  are  those  of  a  reef  of  true  zoophyte 
corals,  the  predominent  fossil  is  a  massive  Cellepora,  while  true  corals 
»re  rare.  III.  This  gives  rise  to  the  suspidon  that  Bryotoa  may 
build  reefs  and  atolls,  as  well  as  tme  Corals.  IV.  That  the  sub< 
iidenee  ceased ;  and  probably  about  that  time  volcanic  disturbance 
commenced,  and  gave  rise  to  submarine  craters,  V.  That,  after  the 
Goolii^  of  the  Uva  from  these  suhmarine  craters,  a  deposit  of  small 
fa^puntl  of  sheila  was  thrown  down  from  an  ocean-current.    VI. 
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That  this  became  hardened  into  stone,  and  vag  then  aphesTed  from 
the  aea ;  during  which  process  larn  portiooB  of  it  became  washed 
away.  Til.  That  the  latter  part  of  the  uphearal  waa  separated  by  a 
long  lapse  of  time  ^om  the  mbaidence,  because  the  latter  Btrata  show 
Bome  difference  in  their  fauna.  VIII.  That  while  upheaval  waa  going 
on,  unto  very  recently,  extensive  volcanic  disturbance  took  place, 
giving  rise  to  craters  which  are  now  all  extinct.  IX.  That  the  up- 
heaved [BryoEoan]  rock,  when  decompoeed,  hag  given  rise  to  a  very 
different  sort  of  soil,  of  a  sandy  character,  which  causes  lai^  tracts 
of  arid,  useless  country  in  this  part  of  Australia.  X.  That  Uie  same 
roek,  being  of  a  loose  texture,  easily  allowed  water  to  percolate 
through,  forming  caves  and  underground  passages,  besides  honey- 
combing the  ground  in  all  directions.  XI.  That,  while  Uiese  opera- 
tions proceeded,  the  animal  life  was  of  a  slightly  different  character 
from  what  is  found  in  the  same  locality  now,  though  probably  the 
Und-animals  were  not  specially  different  from  individuals  in  other 
parts  of  the  Australian  continent."  Lastly,  that  "  these  numerous 
changes  seem  to  have  taken  place  without  any  vast  convulsion  td 
nature,  or  phenomena  different  from  what  happen  in  the  world 
now." 

In  disenssing  the  many  ceological  and  natural-history  points  of 
interest  that  occur  in  his  wotk,  the  author,  himself  an  amateur,  often 
freely  explains  the  elementary  basis  of  his  several  lines  of  argument, 
quotmg  Lyell,  Darwin,  Jukes,  and  others,  for  the  information  of  his 
readers  as  to  geological  systems,  the  Ibeories  of  coral-formations,  the 
nature  of  coral-reefs,  &c. ;  and  his  book,  thus  popularly  written,  is 
rendered  more  readable  for  the  general  public  than  if  written  with 
strict  technicality ;  but  at  the  same  time  we  miss  a  requisite  scientific 
accuracy,  especully  as  to  aoological  nomenclature  and  classification, 
without  which  no  geological  work  can  have  a  high  scientific  value,— 
though  certainly  a  Dard-working  amateur  in  so  ustant  and  isolated  a 
position  as  Penola  must  surely  be  excused  for  this  short-coming. 

Some  observations  by  Mr.  Woods  on  extensive  recent  accumula- 
dons  of  minute  orgamsms,  such  as  Cypridis,  Diatomaeete,  and  Charm, 
and  of  mammalian  Dones  and  of  lake-shells  in  South  Australia,  are  to  be 
found  inChapter  III.,  and  must  prove  highly  su^estive  to  geologists. 
The  notes  on  the  bone-breccia  and  accumulations  of  bones  in  caves,  in 
Chapter  XI.,  will  also  attract  attention.  The  author's  explanation 
of  the  origin  of  the  limestone  "  Biscuits  "  of  the  "  Honeysuckle  fiats  " 
(pp.  43-45)  is  very  ingenious ;  and  bis  other  numerous  observations 
on  the  physical  features  of  the  district,  which  have  been  "  the  occupa- 
tion of  many  a  passing  hour  in  the  bush,  where  amnsementa  are 
otherwise  few,"  are  fbll  of  interest  and  value. 

In  his  Introductory  Chapter  and  elsewhere,  the  author  has  taken 
care  to  point  out  what  others  hare  already  done  in  explaining  the  geo- 
logical features  of  Southern  Australia ;  but  he  has  overlooked  the 
little  work  '  On  the  Geology  and  Mineral<^  of  South  Australia,'  by 
Mr.  T.  Burr,  publiahed  at  Adelaide  in  1846, 
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TrantaetioM  of  the  Xinneon  Society  of  Lmtdoh, 
Vol.  xxiv.  Part  1.  1863. 
Thanks  to  the  exertions  of  its  late  excellent  President  (Prof.  T. 
Bell)  and  his  snccessor  (Mr.  G.  Benth&m),  the  LJnnean  Society  ap- 
pears qmte  restored  to  its  pristine  activity.  In  addition  to  the  usual 
annual  publication  of  the  quarto  '  Transactions '  in  the  autumn  of 
1662,  and  the  ordinary  quarterly  'Journal,'  it  has  lately  issued  an- 
other part  of  the  'Transactions,'  in  order  to  hring  as  quickly  as 
possible  to  the  knowledge  of  botanists  the  exceedingly  valuable 
paper  by  Dr.  Joseph  D.  Hooker  "  On  WelviiUchia,  a  new  Genua  of 
Gnetac^."  This  paper  occupies  the  whole  of  the  part,  extends  to 
48  pages,  and  is  illustrated  by  14  plates.  We  think  this  proceeding 
in  the  highest  degree  creditable  to  the  Sodety.  When  such  a  paper 
is  brought  before  it,  it  does  well  to  deviate  from  its  usoal  course. 
The  present  essay  has  attracted  the  utmost  attention  from  botanists. 
Probably  nothing  of  equal  botanical  interest  has  appeared  since  the 
publication  of  Bobert  Brown's  papers  on  Raffietia,  in  the  thirteenth 
and  nineteenth  volumes  of  the  same  'Transactions.' 

The  first  notice  of  Wdwitachia  was  sent  to  Sir  W.  J.  Hooker  by 
Dr.  Fred.  Welwitscb,  its  discoverer,  in  a  letter  from  Loanda  in  South 
Africa,  dated  Aug.  16,  1860,  which  was  soon  followed  by  the  dis- 
patch of  specimens  to  Kew.  This  singolar  plant  never  possesses 
more  than  the  same  two  leaves,  although  it  seems  to  be  very  long- 
lived.  These  leaves  appear  to  be  the  cotyledons,  which,  instead  of 
fading,  as  ia  usual,  and  giving  place  to  ordinary  leaves,  are  perma- 
nent, and  attain  to  a  length  of  six  feet  and  a  breadth  of  two.  They 
are  hard  and  leathery,  and  in  the  course  of  time  spUt  into  longitu- 
dinal strips.  They  spring  from  a  groove  situated  between  the  crown 
and  stock  of  tbe  plant,  and  lie  flat,  or  nearly  so,  upon  the  grottnd. 

This  is  the  only  example  of  a  "  perennial  flowering  phuit  which 
at  no  period  has  other  vegetative  organs  than  those  proper  to  the 
embryo  itself,  the  main  axis  being  represented  by  the  radicle,  which 
becomes  a  gigantic  caulicle,  and  developes  a  root  from  its  base  and 
inflorescences  from  its  plumulary  end,  and  the  leaves  being  the  two 
cotyledons  in  a  very  highly  developed  and  specialized  condition." 
The  venation  of  the  leaves  is  "parallel  and  free,  like  that  of  Mono- 
cotyledous  in  general  appearance ;  bat  there  ia  a  total  absence  of 
lateral  vascular  communications  between  the  bundles,"  ais  in  many 


Its  male  flowers  are  structurally  hermaphrodite,  but  their  naked 
ovule  is  always  abortive.  It  seems  therefore  probable  that  the  plant 
is  truly  dioscious.  Dr.  Hooker  considers  its  female  flowers  as  gynmo- 
spermous,  but  that  the  plant  is  rather  intermediate  in  character 
between  gymnospermons  and  angiospermoua  plants. 

We  feel  sure  that  many  of  our  botanical  readers  irill  hasten  to 
peruse  this  remarkable  essay,  which  is  a  permanent  monument  of 
the  high  attainments  of  its  author,  such  as  it  seldom  can  fall  to  the 
lot  of  even  a  Hooker  to  obtain. 
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PROCEEDINGS  OF  LEARNED  SOCIETIES. 

BOTAL    aOOIETT. 

Feb.  5,  1863.— Major-General  Sabine,  PreddeDt,  in  the  Chair. 

"  On  the  Embryogenr  of  Coiaatula  rotaeea  (Linclc)."  By  Prof. 
Vyrille  Thonuon,  LL.D.,  F.R.8.E.  &c. 

After  briefly  abitrsctinK  Dr.  W.  Bnsch's  description  of  the  early 
stages  in  the  growth  of  Uie  young  of  Gomatula,  the  author  detaih 
hia  own  observations,  carried  on  during  the  last  four  rears,  on  the 
development  and  sul»eauent  changes  of  the  larva.  Aner  complete 
segmentation  of  the  yelk,  a  more  consistent  nucleus  appears  withia 
the  mulbeny  mass  still  contained  within  the  vitelline  membrane. 
The  external  more  transparent  flocculent  portion  of  the  yelk  liquefies 
and  is  absorbed  into  this  nucleus,  which  gradually  assumes  the  form 
of  the  embryo  lura,  a  granular  CTlinder  contracted  at  either  end  and 
^rded  with  four  transverse  bands  of  cilia.  This  cylinder  increases 
in  size  till  it  nearly  fills  the  vitelline  sac,  naduiJly  increasing  in 
transparency,  and  ultimately  consisting  of  delicately  vacuolated  sor- 
code,  the  external  surface  transparent  and  studded  with  pyriform 
oil-cells,  the  inner  portion  semifluid  and  sUghtly  granular. 

The  vitelline  membrane  now  gives  way,  and,  usually  shortly  after 
the  escape  of  the  larva  into  the  water,  the  third  ciliated  bond  irom  the 
anterior  extremity  arches  forwards  at  one  point ;  and  in  the  space  thut 
left  between  it  and  the  fourth  band,  a  large  pyriform  depression  indir 
cates  the  position  of  the  larval  mouth.  At  the  same  time  a  smaU 
round  aperture,  merely  separated  ftom  the  posterior  margin  of  the 
mouth  by  the  last  dilated  band,  becomes  connected  with  the  mouth 
by  a  short  loop-like  canal  passmg  under  the  band,  and  fulfils  the 
function  of  an  excreting  onfice.  A  tuft  of  long  cilia,  which  have  a 
peculiar  nndnlatory  motion,  is  developed  at  the  posterior  extremity  of 
the  body.  The  larva  now  increases  rapidly  in  size,  assuming  some- 
what the  form  of  a  kidney  bean,  the  mouth  answering  in  position 
to  the  hilum.  It  swims  freely  in  the  water,  with  a  swinging  semi- 
rotatory  motion,  by  means  of  its  ciliated  bands  and  posterior  tuft 
of  cilia. 

Shortly  after  the  larva  has  attained  its  definite  independent  form, 
ten  minute  calcareous  spicnla  make  their  appearance,  imbedded 
within  the  external  sarcode-layer  of  the  expanded  anterior  portion  of 
the  larva.  The  ten  spicula  are  arranged  m  two  transverse  rings  of 
five,  the  spicula  of  the  anterior  row  symmetrically  superposed  on  those 
of  the  posterior.  By  the  extension  of  calcareous  network,  these  spi- 
cula rapidly  expand  into  ten  platest  which  at  length  form  a  trellis 
enclosing  a  dodecohedral  space,  open  above  and  below,  within  the 
anterior  portion  of  the  zooid.  Simultaneously  with  the  appearance 
of  these  plates,  a  series  of  from  seven  to  ten  calcareous  rings  form  a 
chain  passing  from  the  base  of  the  posterior  row  of  plates  backwards, 
curving  slightly  to  the  left  of  the  larval  mouth,  and  ending  by  abut- 
ting against  the  centre  of  a  large  cribriform  plate,  which  is  rapidly 
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dereloped  etose  to  the  poiterioi  extremity  of  tbe  Urva.  Delicite 
sheftves  of  aaastomoeing  calcareoua  trabecolEB  shortly  arise  within 
these  rings,  luad  the  seriet  declsraa  itself  u  the  jointed  stem  of  the 
peatacrinoid  stage,  the  basal  and  first  inlermdial  plates  of  the  calyx 
being  representMl  by  the  already  fomed  casket  of  calcareooi  network. 
The  sifdeton  of  the  Crinoid  is  thus  completely  mapped  out  withm 
the  body  of  the  larva,  while  the  latter  slill  retains  its  independeat 
form  and  special  organs. 

Within  tne  plates  of  the  calyx  of  the  nascent  Crinoid  two  hemi- 
■pherical  or  reoiform  masses  may  now  be  detected, — one  saperior,  of  a 
yellowish,  snbeequently  of  a  chocolate  colour;  the  other  mferior, 
GCJourless  and  transparent,  llie  lower  hemisphere  indicates  the 
permanent  alimentary  canal  of  tiie  Crinoid,  with  its  glandular  follide ; 
tiie  npper  mass  originates  the  ceutral  ring  of  the  ambulmcral  system, 
with  its  cKca  passing  to  the  arms.  The  body  of  the  Crinoid  is,  how- 
eref,  at  this  stage  entirely  closed  in  by  a  dome  of  sarcode,  forming 
the  anterior  extremity  of  the  Isrva.  After  swimming  aboot  freel  v  for 
ftthne  aTeragingfhnn  eight  hours  to  a  week,  and  increasing  rapidly  in 
nze  tin  it  has  attained  a  length  of  from  1  to  2  millims.,  the  larva  becomes 
slavish,  and  it^  form  is  distorted  by  the  growing  Crinoid.  The 
month  and  alimentary  canal  of  tbe  larva  disappear,  and  the  external 
sarcode-layer  subsides  rotmd  the  calcareous  framework  of  the  included 
einbiTO,fbrmingforit  a  transparentperisome.  Thestemnowlengthens 
by  additions  of  trabeeulse  to  the  ends  of  the  joints.  The  posterior 
extremity  dilates  into  a  disk  of  attachment.  The  anterior  extremity 
becomes  expanded,  then  slightly  cupped ;  the  lip  of  the  cap  is  divided 
into  five  crescentic  lobes  corresponding  to  the  plates  of  the  upper 
rii^;  and  finally  five  dehcate  tnbes,  CKca  from  the  ambulacral 
nrcnlar  canal,  are  protruded  from  the  centre  of  the  cup,  the  rudi- 
ments of  tbe  arms  of  the  Pentacrinoid.  At  some  stage  daring  tbe 
progress  of  these  later  changes  the  embryo  adheres,  and  at  length 
Moomes  firmly  cemented  to  some  permanent  point  of  attachmeuL 

Tbt  anthor  states  his  views  as  to  the  morphological  and  physio- 
hwieal  relations  of  the  larval  nraid.  He  behevea  that  all  the  peculiar 
iiMependently  organized  looids  developed  from  the  whole  or  from  a 
part  of  the  segmented  yelk  in  the  Echmodenns,  and  which  form  no 
Stage  in  the  development  of  the  perfect  form  of  tbe  species,  must 
be  r^arded  aa  asnmilative  extensions  of  sarcode,  analogous  in  Ainc- 
ttou  to  the  embryonic  absorbent  appendages  in  the  higher  animals. 
For  such  an  organism  the  term  "  pseudembryo "  is  proposed.  In 
the  Ediinoderm  subkingdom,  atthongh  constructed  apparently  upon 
a  common  plan,  these  pseudemhryos  present  considerable  range  of 
organisation,  from  a  somewhat  complex  looid  provided  with  elaborate 
natatory  fringes,  with  a  system  of  vessels  which  are  ultimately  con- 
nected with  the  ambnlacrd  vascular  Efystem  of  the  embryo,  with  a 
well-developed  digestive  tract,  and  in  some  instances  with  special 
nervous  ganglia,  to  a  simple  layer  of  absorbent  and  irritable  sarcode 
which  invests  the  nascent  embryo.  The  pseudembryo  of  Comatula 
holds  an  intermediate  position.  It  resemblcB  very  closely  in  external 
form  and  in  subsequent  metamorphosis  the  "pupa  stage"  of  the 


.y  Google 


Zoohgical  Soatty.  900 

Holotlmridn,  the  great  distiBedon  between  them  being  that  in  the 
Holothuridn  tlie  pape  haa  already  paaaed  through  the  more  actiTe 
"  Aiuicnl&iun "  itege,  while  the  anaiogoua  form  in  ComahUa  haa 
been  developed  directly  firom  the  egg. 
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Not.  11,  1662.— ftt)f.  Huiley,  F.B.8.,  V.P..  in  the  Chair. 

DucRiPTiONa  or  Two  Corals  from  Madeira,  bklonoing  to 

THK    QENCBA    PrIMNOA   AND   MoPSKA.        By  JaHU    TaTR 

JoBMSON,  Cork.  Mkh.  Z.S. 

Fam.  GORGONIID.X,  M.-Edw. 

Subfam.  Gorgoniiha,  M.-Edw. 

Sect.  PaiMMOACKA,  M.-£dw. 

PrIMNOA  tUBRICATA,  Bp.  n. 

White,  having  a  teodencr  to  branch  dicbotomonslj  in  one  plane ; 
the  branchcB  dender,  flexiUe,  not  plume-like,  and  not  anastonionng. 
Axii  pale  brownish  yellow,  spineleiB,  obscurely  striated,  efferresdng 
in  hydrochloric  acid,  coated  with  small  white  sealee  oonposed  of 
carbonate  of  Ume.  Orer  the  lower  coating  of  scales  there  ia  another 
coating  ai  hu«er  scales,  with  a  wide  space  between  the  two.  The 
onter  coat,  which  is  eaailv  removed,  appears  to  be  attached  to  the 
peduneles  of  the  cells.  These  peduncles  are  in  closely-set  whorls  of 
three  or  four,  each  of  which  expands  into  a  cup-like  cell,  having  ita 
month  closed  in  the  dead  coral  with  eight  scales  that  have  Uieir 
apices  in  contact.  The  peduncles  project  at  right  angles  from  the 
stem,  and  are  also  clothed  with  acslea. 

This  is  a  much  more  dehcate  form  than  Primnoa  lepadi/era,  in 
which  species  the  pedunculated  celle  appear  to  be  arranged  spirally 
on  the  branch. 

Two  vpecimens  of  this  elegant  PrinMoa  have  been  obtained,  the 
la^er  of  which  has  a  height  of  8  j  inches,  with  a  width  of  1 1  inches. 
It  waa  attached  to  a  piece  of  Lwhohelia  (Ocu/tnn)  prolifera.  The 
whorls  of  the  pedunculated  cells  are  about  three-twentieths  of  an 
inch  apart,  and  the  peduncles  about  the  same  in  height.  The  prin- 
cipal branch,  near  the  base,  has  a  diameter  of  one-fifth  of  an  mch. 
The  smaller  example  has  been  deposited  in  the  British  Hnsenm. 
Subfam.  lainiNJB,  M.-Edw. 

MOPSEA  ARBUSCULVX,  Sp.  n. 

The  whole  coral  is  coated  with  a  thin  brown  skin.  When  this 
akin  has  been  removed  from  the  lower  calcareoos  joints,  they  are 
fonnd  to  be  stony,  white,  aubcylindrical,  but  rather  narrower  at  the 
middle  than  at  either  end.  They  are  finely  striate  longitudinally, 
and  the  stris  are  parallel  and  straight.  The  inteijointa  do  not 
nearly  equal  the  joints  in  length,  being  littie  more  than  discs,  and 
are  somewhat  less  in  diameter.  They  are  striata  and  from  them. 
spriDg  the  branches.  These  branches  are  rery  nnmeroni,  dive^ing 
20* 
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in  all  directionB  subdichotomonslj,  and  maldiig  a  tolenblr  thick 
btuh.  They  are  much  thinner  than  the  nuun  stem,  and  they  become 
fp^nally  more  slender  upwards,  the  calcareous  joints  at  the  same 
time  becoming  longer.  OccasionHlly  two  of  the  ultimate  branchlets 
come  into  contact  and  are  soldered  together.  Each  branchlet  bears 
at  its  apex  a  cell  of  a  shape  between  campanulate  and  infuadibuh- 
form,  the  mBrgin  of  which  be&ra  eight  pain  of  long,  upright,  spine- 
like  spicnla.  There  are  also  sessile  cells  at  the  sides  of  the  ultimate 
branmets,  one  at  esch  inteijoint.  All  the  cells  are  of  a  pale  brown 
colour.  The  pellicle  caTering  the  bnmclilets  contains  long  spicnla, 
which  are  for  the  most  part  Targe  and  fusiform,  whilst  the  smaller 
ones  are  cylindrical,  ana  all  are  brown  and  minutely  tuberculated. 

A  single  example  of  this  Coral  was  obtained  from  a  fisherman  at 
Gama  de  Lobos,  Madeira,  and  it  is  now  in  the  British  Museum.  Its 
length,  without  the  base,  which  is  wanting  is  13  inches,  and  it  is 
7  inches  across.  The  lower  part  of  the  mam  stem  has  a  diameter  of 
three-tenths  of  an  inch,  ana  its  calcareous  joints  are  about  three- 
eighths  of  an  inch  in  length.  The  branches  are  broken  away  from 
this  part  of  Uie  stem  -,  but  there  are  remains  to  show  that  some  of 
the  inteijoints  bore  four  branches,  others  only  one.  A  cell,  with  its 
marginal  spines,  measures  the  fifth  of  an  inch. 

This  coral  seems  to  be  nearly  related  to  Moptea  diehotoma ;  but 
M.  Milne-Edwards  giTCB  the  Indian  Ocean  (with  a  mark  of  doubt) 
as  the  habitat  of  that  species.  Strange  to  say,  that  writer,  in  his 
work  on  Corals  ('  Histoure  Natorelle  des  Conuliaires,'  forming  one 
of  the  'Nouvelles  Suites  ilBuffon'),  is  altogether  silent  as  to  the  cells 
of  Moptea.  Lamouroux  says  that  the  polypi  (T  cells)  of  jlf.  dieho- 
toma are  mammiform  on  the  higher,  tuberculous  on  the  middle,  and 
superficial  on  the  lower  branches.  This  would  ill  accord  with  the 
Madeiran  specimen.  Little  agreement  can  be  made  out  between  that 
specimen  and  the  figures  of  Esper,  "  PflanEentbiere,"  Isis,  pi.  5, 
figs.  1-5. 

Not.  25, 1862.— E.  W.  H.  Holdsworth,  F.Z.S.,  m  the  Chair. 

Mr.  W.  K.  Parker  read  the  following  abstract  of  a  Memoir  on 
the  Osteology  of  the^nera  Pteroelee,  Syrrhaptet,  Heimpodiua,  and 
Tinamut,  intended  for  publication  in  the  Society's '  Transactions :'  — 

"  The  classification  of  the  gallinaceous  birds  would  be  easy  enough 
if  it  were  not  for  certain  outliers,  which  refuse  to  conform  to  that 
particular  plan  of  structure  with  which  we  are  all  so  familiar  in  that 
very  couTenient  and  natural  type  of  the  group,  the  Common  Fowl. 

"  Agreeing  with  this  bird  in  all  essential  respects  are  the  genera 
PAatianue,  PolypUelron,  Lophophortu,  TVagt^an,  Pavo,  MeUagrit, 
Numida,  and  many  others,  the  species  of  which  are  in  many  instances 
creatures  of  unsurpassed  beauty.  This  properly  typical  group  has, 
amongst  other  characteristics,  its  species  prOTided  with  a  robust  body, 
short  rounded  wings,  and  very  strong  legs ;  whilst  the  tarsi  are 
naked,  provided  with  one  or  two  spurs,  and  having  the  generally 
■mall  heel  elevated  above  the  anterior  toes. 

"Notwithstanding   the  more  subdued  i^le  of  coloorii^  and 
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.  the  mdimentaiy  condition  of  the  spur,  the  Red  Partridge  {Perdix 
rubra)  oiwht  to  be  placed  with  the  FrancoHns  in  the  typinal  group. 

"  Still  nirther,  if  we  are  to  be  euided  by  the  stractore  of  the  Bke< 
leton,  and  especially  by  that  of  the  skull,  the  dwarfs  of  the  family, 
the  Quails  {Cofurmx),  ought  to  stand  in  the  same  inner  circle  as  the 
gigantic  species,  the  Turkey  and  the  Peacock. 

"  In  a  subtypical  group  all  those  forms  ought  to  be  placed,  in 
which,  besides  the  quiet  style  of  cotonring,  we  find  feebler  legs,  often 
with  the  tarsi  feathered,  a  more  depressed  pigeon-Uke  form  of  the 
body,  and  a  skull  with  thinner  and  more  fibrous  walls,  combined  with 
a  much  enlarged  tympanic  cavity.     The  spur  is  also  obsolete. 

"  The  Grey  Partridge  {Perdix  eintrea)  should  be  classed  with  this 
sahfiunily — Uie  Tetraonida. 

"  This  heautifiil  and  valuahle  bird  ia,  as  is  especially  shown  in  the 
structure  of  its  skull,  much  more  nearly  related  to  Uie  PtHrmigana 
{Lagopu*)  tbau  to  Perdix  rubra,  with  its  very  thick-walled  celhdar 
sknU,  small  tympajiic  cavities,  and  rudimentary  spur. 

"  There  is  a  group  of  verf  maiestic  birds  mhahiting  the  wanner 
parts  of  ^e  New  world,  wluch  differs  so  much  from  the  QalUnct 
proper  and  from  the  Telraomida,  that  it  must  be  considered  to  be- 
long to  an  outer  or  abemrat  place  in  the  great  gallinaceous  family. 
I  allude  to  the  Craeida. 

"These  birds,  less  ornate  indeed  than  their  normal  relatives,  are 
nerertheless  creatures  of  great  interest,  and  of  no  Uttle  beauty, 
whether  we  conuder  their  form  or  tbeir  mode  of  colouring. 

"In  this  outer  circle  we  place  the  Guans  (Penelope),  the  Curaa- 
BOWS  (Oriw),  the  genera  Ortalida,  Opitthoeowtiu,  and  others. 

"llLe  mode  in  which  the  Craeidx  differ  from  their  terrestrial 
Epical  congeners  ia  highly  interesting  ;  but  aa  the  present  paper  is 
only  inten£d  to  be  an  introductory  outline,  I  shall  not '  h<»tow  all 
my  tedionsness '  upon  the  Sodety  by  going  into  details  now :  suffice 
it  to  say  that  they  appear  to  me  to  connect  the  OalUnactm  quite  aa 
much  with  the  Plantain-eaters  (Mutopiagida)  aa  with  the  Kgeons. 

"The  habit,  which  has  given  the  family-name  Ratoree  to  the 
Fowl  tribe,  curiously  enough,  does  not  att^  its  highest  degree  in 
the  typical  species,  but  is  developed  in  certain  subtypical  genera 
which  are  found  ran^g  from  the  Philippines  through  the  islands  of 
the  Indian  Archipelago  to  Australia :  these  birds  are  the  Megapodes*. 

"  In  the  *  Mound-maker '  we  have  a  bird  which,  whilst  marvel- 
lously like  the  Common  Hen  in  gentleness  of  expression  and  neatness 
of  contour,  has  alsoamoat  striking  isomorphic  resemblance  to  certain 
members  of  a  very  distantly  related  family,  viz.  the  Gallinules. 

"  My  acquaintance  with  the  structure  of  TaUgalla  was  made  six- 
teen or  seventeen  years  ago  ;  for  at  that  time  1  met  with  and  made 
drawings  of  a  precious  skeleton  of  this  bird  in  one  of  the  drawera  of 
the  Museum  of  the  Boyal  College  of  Sui^eons ;  it  has  not,  however, 
been  noticed  in  the  Catalogue. 

"  Being  therefore  well  and  safely  possessed  of  the  fact  that  the 

Brush  TaiVey  (Talegalla)  does  not,  m  any  euential  point  of  itrue- 

•  Gould  (we  ?autj  Cyclop.,  srt. "  Tal^tUa'O. 
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tvre,  di^  iroiti  the  Common  and  Ocellated  Tm-keys  {MtUagria 
Galio^OKt  and  M.  oeeUata},  I  waa  indeed  surprised  to  find  that,  u 
late  as  laat  spring,  Profeuor  Owen  had  elassea  them  with  Caviei's 
MtKrodaett/ii, 

"  In  the  report  in  the  '  Medical  Times  and  Gazette '  of  the  fourth 
of  Prafessoi  Owen's  Jermys  Street  Lectures  for  this  year,  delivered 
on  the  23rd  of  May,  I  find  the  classification  which  he  haa  adopted, 
and  in  which  the  mound-making  birds  are  placed  between  the  Rail 
and  the  Screamer. 

"  Ail  there  are  in  the  same  system  of  classification  several  other 
instances  of  what  appear  to  me,  to  say  the  least,  rery  odd  and  con- 
fiirang  misplacements,  I  shall  crave  the  hberty  to  point  them  out, 
and  to  make  my  own  remarks  upon  them,  especially  as  the  position 
in  nature  of  these  hirds  is  exact^  what  I  have  set  myself  to  try  and 
find  out.  It  is  in  Professor  Owen's  Second,  Third,  and  Fourth 
Orders,  viz.  the  '  Grallatores,'  '  Cnnores,'  and  '  Basores,'  that  I  find 
most  to  surprise  and  confuse  me. 

"  The  family  Maerodaetyli,  of  the  Second  Order,  '  Gnllatoies,' 
according  to  this  eminent  author  contains  the  '  Coot,  Crane,  RaS, 
Mmmode,  Screamer,'  and  *  Jacana.' 

"  "The  next  family,  oi  the  '  Cultrirostres,'  contains,  we  are  tdd, 
the  ■  Boat-bill,  Adjutant,  Heron,  Ibis,  Stork,  Tantalus,'  and  '  Spoon- 
UU.' 

"The  third  family,  or  ' Longirostres,'  is  sud  to  be  composed  of 
snch  forms  as  the  '  Gtunbet,  Avoeet,  Snipe,  Ruff,  Tniostone,  Curlew, 
Sandpiper,'  and  '  Godwit.' 

"And  the  fourth,  or  the  '  Presurostres,'  the  'Oyster-catcher, 
Thick-knee,  Plover,  Lapwing,  Bustard,'  and  'Courser. 

"Then  in  his  Third  Order,  the  Cursores,  Professor  Owen  places 
these  goiera,  and  in  this  successioD,  viz. : — 
'Apieryx. 
Didut,  PexopAapt. 
Ostrich,  Emeu,  Nandd. 
Cassowary. 
Nolomia. 
Dittoittu,  Palapteryx.' 

"  In  the  Order  4,  '  Rasores,'  he  gives  us  two  famihes,  viz.  the 
GaVinaeH  or  Clamatore*,  and  the  Colutubaeei  or  Gewtitorts. 

'"He  first  of  these  is  exemplified  by  the  'Pea-fowl,  Partridge, 
Quail,  Pheasant,  Ganga,  Grouse,  Pintado,  Tinami!,  Turkey.  Cunu- 
sow,'  and  '  Gnan.' 

"The  second  is  made  to  contain  the  '  Dove,  Gonra,' and  'Vmsgo.' 

"  First,  as  to  the  Macrodactylous  GralUe,  the  Porphyriine  JVotorMs 
is  wanting ;  and,  besides  the  Megapode,  the  Crane  certunly  has  no 
business  there,  being  (as  its  embryology  reveals)  a  gigantic  spedal- 
iied  aberrant  of  the  PressiroGtral  family. 

"As  to  the  Cultrirottret,  I  feel  pretty  certain  that  the  Spoonbill 
and  the  Ibis  will  have  to  be  placed  in  the  next  family,  the  Longi- 
roHret,  a  group  less  specialized  from  the  Plover  type  than  the  Cranes, 
If  this  should  turn  out  to  be  the  truth,  the  '  Pressirostres '  and  the 
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'hoaffroMnM'  most  remve ucetnons  at  the espnoe of  tht  'Cnttri- 
roitrea,'  which  family,  hovever,  poMewM  the  Bai^atietp*,  the  Um- 
bre,  and  the  Eurypyga. 

"With  jtmA  to  the  '  Cnnorei,'  it  seeins  to  me  much  better  to 
use  the  simple  term  Struthumidtt,  and  to  let  Didus  and  Ptsophtma 
abide  where  Messrs.  Strickland  and  Melville  most  appropriately 
placed  them,  viz.  amonfjist  the  Ground-Pigeoos ;  the  Notormt  bring 
marched  back  again  to  its  propw  place,  l>etwe«i  ZWionyv  and  Pot^ 
p&yrio*. 

"  I  hope  to  conaole  the  lorer  of  the  atrnthknu  tribe  bv  compcR* 
■atioK  him  for  the  loss  of  the  Dodo  and  the  Notona*  mm  the  gain 
of  what  has  hitherto  been  ctHuddered  as  a  tme  gallinaceoos  geiuu : 
I  refer  to  the  Tinamoo. 

"The  examples  given  of  the  gaUinaceons  genera  in  PtofeMor 
Owen's  classification  are  prindpally  remarkable  for  want  of  order, 
as  the  Ganga  is  not  intermeijiate  between  the  Pheasant  and  the 
Grouse,  but  between  the  Grouse  and  the  Kgetm,  and  the  Tinamou 
certainly  has  no  place  between  the  IHutado  and  the  Turkey. 

"  The  Gemitores  might  stand  as  they  are,  as  to  the  examples  grves ) 
but  they  are  not  Batoret. 

"In  the  same  lecture  in  whidi  the  'cluuficatkni'  ia  given,  the 
Hotomit  is  said  to  be  '  alUed  to  the  Coots,'  and  the  Cassawariefl 
'  Btill  more  modified  Coote.' 

"  This  seems  to  me  to  be  an  inversion  of  the  natural  order  of 
things ;  for  the  Cassowary,  eveir  one  knows,  is  in  all  respects  typi- 
cally atmthiouB  in  its  whole  Bkeleton,  but  ia  most  decisively  seen  to 
be  so  in  its  danium  and  &cial  bones ;  and  aU  the  StntthumM  are 
low,  embiyouic,  unspecialized  forms. 

"  That  there  is  a  near  relationship  between  the  Rail-tribe  and  the 
Ostriches  I  feel  certain  ;  but  the  former  seem  to  me  to  stand  on  the 
same  level  typically  (or  in  relation  to  the  highest  st^e  of  bird)  as  the 
Baeorial  group,  and  in  some  lespecta  on  a  higher  one ;  bat  I  would 
not  press  this  too  far,  as  the  dculking  habits  of  these  birds  seem  to 
point  to  a  lower  brain-derelopment  than  even  the  Fowl  p 
and  to  place  than  in  near  contiguity  to  the  Ostriches:  i 
SraeKypteryx  is,  in  respect  of  its  wings  and  sternum,  but  little  in  ad- 
vance of  the  great  '  Brevipamea.'  Cranially,  however,  it  is  in  ad- 
vance ;  and  it  seems  to  be  a  more  philosophical  way  of  putting  the 
matter  to  aay  that  a  Coot  is  a  modified  Cassowary,  than  that  a  Cas- 
sowary is  a  modified  Coot.  Whether  Mr.  Darwin  is  right  in  all 
reelects  or  not,  yet  we  all  believe  with  him  that  nature  does  not  re- 
trograde, but  ascends  from  the  simpler  to  the  more  highly  specialized 

"  I  shsll  not  take  up  either  the  Society's  time  or  my  own  in  merely 
aj^uing  about  these  pnziling  affinities,  but  hope  aooa  to  be  able  to 

*  Dr.  Uintell  (Petrifkctioiu  ud  theii  Teuhiiigi,  page  12fi)  uj*  tb«t  "tbo 
MDcral  form  0/  the  iknll"  □(  Notonat  UcultUi  "^proscbei  Dcamt  tbat  of 
BraeM/pitryx  ;  "  -whertu  Ibtt  of  TrUonyt  Mortitri  (OneoL  Cital.  Uus.  CoU. 
Chir-voLL  p.239,No.l281)ra  ...  .  .... 

is  moM  like  Bnekjotttrjpt. 
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bring  forward  bodh  simple  dmrings  tad  deacripticnu,  rach  u  ahill 
enable  tny  one  to  jndge  for  binu^  to  what  tfpe  these  birda  really 
do  belong. 

"  I  intend  moreorer  in  my  Uijger  paper  to  consider  the  reUtionsbipB 
of  Oreophati*  Derbimnu. 

"But  the  birds  hitherto  mentioned  are  all  easilv  referred  to  tbeir 
prop«r  loological  position  ;  those,  hoverer,  of  which  it  is  my  prin- 
dpal  bunnees  to  speak  stand  just  above  the  StmlMonidte,  id  snch 
a  doubtful  pontion  that  it  is  at  6rBt  hard  to  say  whether  they  have 
declared  for  any  one  of  the  families  by  which  tbey  are  rorrounded. 

"  The  Sand-Grouse,  the  Hemipodes,  and  the  Tinamous  have  in 
their  composition  such  a  mixture  of  characters,  that  they  seem  to  be 
the  very  birda  which  might  in  the  lapse  of  ages,  through  clinuUal 
change,  a  different  diet, '  the  struggle  for  exuteuce,'  wd  '  natural 
selection,'  gire  rise  to  such  divaricatiDg  and  lUssimilar  types  as  the 
Pigeons,  the  Gallinaceotts  birds,  and  the  Plovers. 

"  These  taat-mentioned  families  are  those  the  characters  of  which 
the  osculant  forms  under  consideration  moat  aETect,  with,  let  it  be 
remembered,  a  more  or  less  broad  struthious  basis. 

"  There  are  other  genera,  however,  the  osteolt^  of  which  I  loi^ 
to  know,  viz.  TJUnoeonu,  Attatfit,  and  Chtonit. 

"Speaking  of  these  birds,  Mr.  Darwin,  in  his  most  pleasant 
'Jonmal'  (ch.  S.  p.  94),  makes  the  following  remarks : — 

"'This  small  family  of  birds  bone  of  those  which,  ftom  its  varied 
relations  to  other  families,  although  at  present  offering  only  diffi- 
culties to  the  systematic  naturalist,  ultimately  may  asaiat  in  revealine 
the  grand  acheme,  common  to  the  present  and  past  ages,  on  which 
organized  beings  have  been  created.' 

"  Thinoeonu  mmieivorut  partakes,  accor^Ung  to  thla  excellent 
author, '  of  the  characters,  different  as  tbey  are,  of  the  Quail  and  the 
Snipe'  (ibid.  p.  94). 

"As  to  the  Attaffit,  Mr.  Darwin  says  (p.  94),  'The  two  speciea 
of  this  genus  are  in  almost  everr  respect  Ptarmigans  in  their  habits ; ' 
and  of  Chionit  alba,  that  it  '  is  an  inhabitant  of  the  Antarctic  re- 
giona,'  that  'it  feeds  on  sea-weed  and  shells  on  the  tidal  rocks,'  and 
that,  '  although  not  web-footed,  from  some  unaccountable  habit,  it  is 
frequently  met  with  tar  out  at  sea'  (ibid.  p.  94). 

"Will  some  lover  of  omitholo^  be  on  the  look-out  to  procure 
something  more  than  the  ikvu  of  the  birda  of  these  three  generat* 

"  It  would  tend  towards  our  knowledge  of  the  meaning  of  these 
birds  of  mixed  character  and  osculant  relatdonship,  if  we  knew  how 
long  each  type  has  been  on  the  planet ;  for  if  our  Fowls  and  Pea- 
cocks, Doves  and  Gouras,  are  really  comparatively  new  importationa 
to  the  '  green  earth,'  then  there  woiUd  be  some  colour  and  life  in 
'  Darwimam,'  and  the  Ostriches,  Tinamous,  and  Sand-Grouse  might 
be  looked  upon  as  a  remnant  of  the  '  flint-folk '  of  the  bird-class. 

"It  is,  however,  almost  impossible  for  the  most  devout  believer  in 
separate  creations  to  keep  this  idea  of  '  ancestral  relationship '  alto- 

*  Thefe  li  a  akslMon  of  Ckkmii,  I  Bad,  Id  the  Brilisb  Uumwd. 
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getber  out  of  hu  mind  whea  considering  such  birdi  u  those  we  are 
speaking  of:  at  any  rat«,  dogmatism  on  either  side,  on  a  subject  so 
far  beyond  the  reacD  of  onr  feeble  faculties  and  limited  knowledge, 
has  in  it  something  of  profanity.  I  have,  up  to  this  time,  only  been 
able  to  get  a  sight  of  the  skeletons  of  Pteroclet  arenariiu  (see  Oateol. 
Cat.  Mas.  CoU.  Chir.  toL  t. p.  273,  No.  1421),  otSemp^ua  vamu 
(ibid.  p.  274,  No.  1423),  of  a  specimen  of  an  undetermined  spedes 
of  Hempoditu  (which  ^ed  soon  after  its  arriTsl  at  the  Gardens,  and 
was  lent  to  me  by  Mr.  Gerrard),  and  of  a  Syrrhaptet  paradomu 
and  a  Ttnamut  romutut,  for  whidi  I  am  indebted  to  the  Cotmdl  of 
this  Society. 

"  I  shall  now  merely  indicate  the  canons  comporilion,  so  to  speak, 
of  these  birds,  aod  b^:in  with  that  of  the  Sand-Grouse. 

"  These  beantifol  and  gentle  birds  are  seen  at  once  to  hare  in  them 
something  both  of  the  Ptarmigan  and  the  Pigeon  ;  but  there  is  in 
dieir  physiognomy  a  marked  inferiority  of  expression,  quite  in  con* 
trast  with  the  sharp,  intelligent  look  of  ijie  typical  Fowls,  and  yery 
mnch  below  what  we  see  in  the  I^eon-tribe. 

"This  is  exactly  in  harmony  with  what  the  skeleton  reyeals;  for 
whilst  the  characters  of  both  these  types  are  almost  inextricably 
interwoyen,  yet  there  is  in  many  pcnnts  a  marked  inferiority  of  cha- 
racter— a  lees  depve  of  elevation  aboye  the  Struthions  style  of  struo- 
tore.  What  there  is  of  the  Bustard  (Oti*)  in  them  (which  Pro- 
fessor Owen,  'Ostcol.  Catal.'p.  274,  points  out)  is  only  part  ofthdr 
general  relationship  to  the  Pluyialine  type. 

"  It  is  in  those  parts  of  the  skuU  and  face  which  are  first  mapped 
out  in  thickened  blastema,  and  then  differentiated  into  clear  cartilage, 
at  some  considerable  period  of  the  early  embryonic  life  anterior  to 
the  depoMt  of  bone,  that  we  find  the  most  instructiye  modifications 
of  structure. 

"  I  allude  esped^y  to  the  baras  cranii  and  to  the  upper  part  of 
the  first  facial  arch,  that  is,  to  the  occipital  and  sphenoidal  regions, 
and  to  the  pterygoids,  palatine  bones,  and  vomer.  Not  only  do  these 
bones  (with  the  exception  of  the  vomer,  which  is  absent  as  in  the 
Pigeons)  show  a  marked  '  atnithioui '  inferiority  in  the  Syrrhaptei 
(the  culmination  of  the  Pterocline  tyjpe  of  structure),  but  the  ster- 
num, which  literally  unites  that  of  the  Ptumigan  with  its  counter- 
part in  the  Pigeon,  is  inferior  in  one  important  point,  not  only  to 
this,  but  also  to  that  of  the  whole  Plnviahne  group, 

"The  heel,  which  is  a  mere  rudiment  in  Pteroelet  proper,  is  ab- 
sent in  the  Syrrhaptet ;  and  the  whole  pelric  extremity  is  almost  the 
counterpart  of  that  of  the  Swifts  (Cypaelut)  in  deficient  growth.  I 
believe  that  it  would  take  a  very  clever  anatomist  to  detect  any  differ- 
ence between  the  wing-bones  of  the  '  Pteroeluux'  and  those  of  a 
typical  Pigeon. 

"  The  elongated  feathers  of  the  tail  and  wings  of  Syrrkaptet  givo 
it  one  of  its  pecnliaritiee  of  character :  the  two  midme  tul-feathera 
have  already  become  elongated  in  PleroeUt  tttariiu  (the  I^-tailed 
Sand>Gronae  of  Temminck),  its  nearest  ally. 

"  I  cannot  cwiclude  this  rough  ontline  c^  what  I  wish  to  say  about 
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the  Stod-QnnM,  without  referring  to  what  Dr.  Andrew  Smith  tells 
US  of  Pterodei  ffuttvralu,  Sm.,  in  bis  '  UloatTBtioiiB  of  the  ZooJogj 
of  Sonth  Africa.' 

"  First,  what  most  be  conndered  a '  Plnvialine '  character,  the  eni 
are  of  a  '  dirty-  white  or  cream-colour,  marlted  with  irr^i;alar  stress 
and  blotchca  of  a  pak-msty  and  pale-grey  or  ash-colour ; '  and  the 
second  point  ia  the  careless  habit  of  laying  them  upon  the  bare 
nound  *.  This  habit,  so  untypical  omithicaJ^y,  so  unlike  the  almost 
WHitn  family  tenderness  of  their  relatives,  the  Pigeons,  is,  howeTer, 
much  like  the  conduct  of  the  unthinking  '  ^^ts'  that  come  next 
below  them  in  the  zoological  scale. 

"  So  that  not  only  the  Ostrich,  but  also  the  Sand>Grouse  'leareth 
her  eggs  in  the  earth,  and  warmeth  them  in  the  dust,  and  foi^etteth 
that  the  foot  may  crush  them,  or  that  the  wild  beast  may  break 
them.' 

"  If  birds  were  intelligeut  in  the  human  seose  of  the  word,  thdr 
relationship  to  the  reptiles  would  be  as  hniuiliating  as  our  affini^  to 
the  Simite ;  but  the  fact  is  certain  that  these  low  types  not  merely 
have  in  themselves  obscure  anatomical  resemblances,  but  their  iasljncta 
and  habits  ore  plain,  out-spoken  evidences  of  their  nearness  in  natnrs 
to  'the  creeping  things  after  their  kind.' 

"I  now  leave  Syrrhaptet  (which,  at  first  sight,  aeems  to  niD  in 
some  mysterious  way  without  the  help  of  feet)  to  speak  of  the  stilted 
Ilemipodi\u,  an  aberrant  gallinaceous  bird,  which  has  escaped  from 
its  more  steady  lealking  allies  to  join  the  tme  coursing  birds. 
Without  heel,  with  not  only  naked  tarsi,  but  with  the  lower  half  of 
the  tibiae  bare ;  what  can  these  birds  be  hut  tme  essential '  Gralla.' 

"  They  may  be  in  a  sense  grallatorial,  bat  are  not  really  sov  as  we 
■hall  see,  if  we  work  out  their  mixed  affinities. 

"  The  Bemipodii  (some  of  which  are  veiy  small,  and,  like  some 
Other  small  creatures,  very  pugnacious)  stand  pretty  exactly  between 
the  Tinamous  and  the  Quails ;  but  not  quite  so,  for  the  Pigeon  cornea 
in  again,  even  here,  with  a  touch  of  kinship,  the  connecting  links 
beingtbe  Didwieultu  and  the  dwarf  Oroand-Pigeons  (ChatusptUa), 

"The  characters  of  head  are  almost  equally  divided  between  those 
of  the  Ground-Pigeon  and  the  Quail ;  the  sternum,  between  the  Quail 
and  Tinamou ;  yet  the  1^  are  those  of  a  little  Sand- Plover,  although 
they  are  hinged  iqion  a  pelvis  which  would  reqnire  bat  little  altering 
to  suit  a  Quail. 

"I  must  ask  for  more  time  and  space,  if  not  to  settle  this  diffi* 
culty,  yet  to  put  it  into  a  proper  form  for  some  fuller  mind  to  ex- 
plain ;  for  it  aeems  to  me  that  my  position  of  'interpreter'  is  in  this 
case  more  perplexing  than  that  of  the  purblind  patriarch,  who  found 
the  hands  of  his  hairy  son  Esau  combined  with  the  vootl  organs  of 
the  smooth-limbed  Jacob. 

"  I  have  now  merely  to  speak  of  the  Tinamous ;  and  in  their  case 
also  I  must  merely  indicate  the  kind  of  task  they  present  to  him 
who  would  fairly  work  them  out. 

*  Psaar  Crdo(>,  sit  IWroMtiAa. 
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"  In  the  first' pUoe,  let  me  at  once  aay  that  they  hare  no  right  to 
the  dignity  of  the  gallinaoeoiu  title ;  the^  are  littM  strothioualiiTdat 
looking  upwards  ftom  that  nmpk  rudimentary  beginning  of  the 
beautuul  ornithic  type. 

"  Nearly  all  the  speciaHzation  of  this  bird,  by  which  it  risee  above 
Uie  Struthionida,  is  in  the  direction  of  the  true  or  U[ncal  gallina- 
ceous bird,  and  not  towards  the  Ptamugana,  aa  is  the  case  of  the 
Sand- Grouse. 

"The  Hemipoditu  runs  upwards  towards  the  little  flat-bodied 
typical  Quails ;  but  there  is  no  bird  better  for  comparison  with  the 
Tiiuunon  than  the  common  Hen.  Nine-tenths  of  the  characters  of 
tbe  bony  structures  of  the  bead  in  this  bird  are  truly  struthious : 
the  residuum  belonging  half  to  the  Plover  and  half  to  the  Fowl. 

"  It  is  not  a  Uttle  curious,  howeTer,  that  it  outdoes  the  Plover  in 
riz.  the  structure  of  the  supraorbital  region ;  for  whilst 
r  supraorbital  glands  in  the  PUtvialttue  are  protected  by 
a  continuous  beam  of  bone,  tht  Tinamou  has  tbe  unique  character 
of  a  series  of  those  bones.  In  tbe  young  Kn^-Dottrel  I  find  a  series 
of  square  denticles  growing  out  from  the  maigm  of  the  frontal  below, 
and  external  to  tbe  Urge  g^and;  tbeee  exogenoaa  proceeses  fiue 
tt^etber  in  the  adult. 

"  I  bad  racked  my  memory  to  find  an  instance  of  multiplied  supra- 
orbitals  in  a  vertebrate  skull,  but  in  vain,  when  one  tnmed  up  to 
me  on  examining  the  Reptilian  skeletons  in  the  Museum  of  the  Col- 
lege of  Surgeons,  a  few  months  ago :  this  example  is  the  skull  of  the 
Trigonal  Cayman. 

"  There  are  three  on  each  side  in  this  latter  creature,  united  l^  a 
triradiate  suture ;  in  the  Tlaamoo,  however,  there  are  six  or  seven 
laiger  and  several  smaller  ossicles  on  each  side.  At  first  sight  it 
seems  as  though  half  the  sclerotic  ring  bad  been  attached  there  by 
accident ;  these  supraorbitals  are,  however,  much  stronger  than  toe 
Scderotals. 

"  The  stemnm  of  the  Tlnamon  is  greatly  differentiated  when  com- 
pared with  that  of  a  Rhea  or  Emeu ;  but  all  the  improvement  is 
nllinaceous.  It  is  absolutely  the  most  unique  and  wonderfal  of  all 
the  stemums  I  hare  seen,  the  Tariations  of  which  in  the  bird-dass, 
as  is  well  known,  are  very  great  and  very  ezqtdsite. 

"  The  presence  of  a  somewhat  deep  keel,  so  seemingly  fatal  to  the 
struthions  theory  of  this  bird's  relationship,  strange  to  say,  turns  out 
a  good  proof  of  its  vaUdity  and  truth.  Every  one  who  has  watched 
the  laiger-winged  Ostriches  must  have  noticed  their  habit  of  lifting 
their  wmgs — a  motion  performed  by  the  middle  pectoral  muscles  or 
Uvatortt  of  the  humerus :  to  these  muscles  nearly  all  the  keel  of  the 
Tinamou's  sternum  is  devoted,  a  most  narrow,  small  comer  bejng 
left  for  the  thin  abortive  depreiaorei — muscles  which,  not  only  in 
^pical  birds,  but  also  in  the  heavy  Gallinacese,  are  of  vny  large  siie. 
The  small '  furculum '  is  Pluvialine ;  but  the  coracoids  and  scapnlK 
oome  very  aear  to  those  of  the  common  Fowl. 

"  The  blendiog  of  the  last  cervical  with  three  out  of  four  of  the 
dorsal  vertebrtB  is  galUoaceousi  but  the  absenceof  costal  appendages. 
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except  ft  mull  one  oa  the  second  true  rib  and  &  tnoe  on  the  third, 
ia  atrathiotu  enough.  The  pelria  looka,  at  firat  sight,  but  a  few  re- 
mores  from  that  of  the  Hen ;  and  in  so  much  as  it  ciiffera  from  the 
pelria  of  the  Emeu  or  the  Apteryx  (which  have  very  compressed 
pelves,  whilst  this  b  broad  and  gently  arched),  in  the  same  degree 
does  it  approach  that  of  the  Fowl.  The  preacetabulor  spur  of  the 
ithim  is  there ;  but  the  poatfemoral  part  of  that  bone  loolis  as  if  it 
bad  been  pared  away,  leaTingen  enormona  ischiadic  notch,  which  is 
H/oramen  in  typical  birds.  The  tail  la  a  mere  pretence  (as  Wagler'a 
term  NotAara  well  expresses) ;  the  caudal  Tertebrte  are  therefore  but 
little  better  than  Uiose  of  an  Ostrich.  The  strong  legs  leave  us  the 
choice,  at  first  sight,  of  referring  them  to  either  the  Fowl  or  the 
Ostrich ;  and  the  heel,  small  and  high  up,  is  gallinaceous.  But  the 
tarso-metatsrsus,  covered  with  transverse  plates  in  front,  has  the 
posterior  two-thirds  invested  hy  an  intensely  strong  imbrication  of 
homy  scales ;  thus  adapting  the  leg  of  the  bird  to  that  odd  sitting 
position  (abont  as  elegant  as  that  of  the  Asa  in  the  first  stage  of  the 
erect  poatnre)  in  whi<£  the  Struthiomda  delight." 


MISCELLANEOUS. 
On  Ghlamyphonis.    By  Dr.  Bcrmcibtcr. 
Dr.  BrRMBiTTKR  has  sent  from  Buenos  Ayres  the  description  of  a 
second  spedes  of  Chlamyphorui.     He  defines  them  thus ; — 

1.  Chlamyphontt  tnmeatut.    Minor,  chlamyde  dorsali  lateribus 

libere  dependente,  suhtua  cum  artubus  vellere  molli  recto 
aubeericeo  indutus ;  caada  theca^ue  anali  perfecte  cataphractte. 
Hab.  Mendoza. 

2.  Chlamyphorut  retutu*.     Major,  chlamyde  dorsali  lateralibns 

corporis  adnata,  subtus  cum  artubus  mtus  vellere  undulato, 
sat  lanuginoso  indutus ;  cauda  thecaque  anali  imperfecte  cata- 
phractffi. 
Sab.  Circa  oppidum  Stae.  Crucis  de  la  Sierra  Boliria. 
He  ffm  three  figures  of  the  spedea. 

On  the  JetioH  of  Magenta  upon  Vegetable  Tiuui. 
By  J.  Q.  LvNDK,  F.G.S.,  M.  Inst.  C.E. 
The  author  describes  a  series  of  ezperitnents  upon  cuttings  of 
VallUneria  immersed  in  a  solution  of  magenta  in  cells  under  the 
microscope,  and  its  efi'ect  upon  the  circulation  in  the  plant  He 
found  that  eo  long  as  the  rital  action  continued,  the  cell-walls  and 
the  moving  chlorophyll  retained  their  green  colour,  hut  the  iiynred 
cells  were  immediate^  deeply  reddened,  and  their  contents  gradually 
acquired  the  same  colour,  the  intenuty  of  winch  was  in  proportion 
to  the  thickness  or  density  of  the  tissue.  Between  the  cell-walb  it 
would  appear  that  there  exists  an  intercellular  membrane,  devoid  of 


.y  Google 


vital  action,  which  becomes  rapidly  coloured  whilst  the  drcoladon 
coatinnes  ftctive.  Oa  the  iouai  aurface  of  the  cell-wall,  whilst  rota- 
tion is  f^ing  OQ,  the  author  obserred  a  luminouH  stratum  an^estiiig 
the  action  d*  dlia,  but  in  ever;  obMrration,  as  the  dye  permeat^ 
the  tissae  aud  the  drcuUtioa  ceased,  the  true  cell-wall  became 
covered  with  irr^^ular  markings,  eitiier  comigated  or  having  raised 
excrescences,  scarcely  alike  in  any  two  cells ;  in  no  case  were  the 
markings  visible  until  the  rotation  had  ceased,  and  they  had  the 
appearance  which  would  be  produced  by  cilia  falling  against  the  cell- 
wall  in  all  positions  upon  the  sugpension  of  vital  action. 

The  chlorophyll-vesicles  appear  in  three  forms— in  a  gelatinous 
sac  or  mass  rotating  altogether  in  the  cells,  as  independent  vesicles 
apparently  homogeneous  in  their  structure,  rendered  opake  by  colouring 
matter,  and,  lastly,  as  independent  vesicles  somewhat  increased  in 
me,  of  a  pale  green  colour,  almost  transparent,  containing  nuclei, 
on^  two,  or  three  In  number,  which  in  reality  appear  to  be  immature 
vesicles  within  the  parent,  nmilar  to  Volvox  globator,  without  rota- 
tory motion.  The  chlorophyll-vesicles  appear  to  resist  the  action  of 
the  magenta  for  some  time  after  their  rotadon  has  ceased,  indicating 
a  vitality,  at  least  to  a  certain  extent,  independent  of  that  of  the  cell.  In 
some  of  the  experiments  a  few  of  the  cells  assumed  a  purplish  colour, 
whilst  in  the  adjoining  cells  the  carculation  was  active  ana  the  chloro- 
phyll green ;  in  those  the  chlorophyll  appeared  to  be  decomnoeed, 
and  the  cell  to  be  nearly  lull  of  very  minute  dots,  swarming  like  the 
grannies  in  Clotterittm  lunula.  Upon  this  subject  the  author  offered 
no  opinion.  The  observations  were  made  with  ^th  and  ^th  ob- 
jectives ;  and  the  paper  contained  minutiK  of  several  experiments, 
with  the  hours  of  observatiou,  temperature  of  the  room,  and  other 
particulars. — Proeetdingt  of  the  Literaty  and  PhUotophical  Sodety 
o/Mmehetter,  March  1863. 


The  Ringtd  Stat  (Pboca  fiaetida). 
A  specimen  of  this  animal  was  caught  at  Aberystwith  during  lait 
month,  and  has  been  exhibited  ahve  in  London.     It  is  now  in  the 
Collection  of  the  British  Museum. — J.  £.  Geuy. 


On  the  Nature  of  the  Gat  produced  from  the  Deeomfontion  of 
Carhonie  Acid  by  Leatet  exposed  to  the  lAgkt.     By  M.  Boti«- 

SINGAULT. 

In  an  interesting  paper  in  the  '  Ann.  Sc,  Nat.'  (Bot.)  s^r.  4,  vol.  xri. 
pp.  1-27,  1862,  referring  to  the  history  of  discoverr  in  respect  to 
the  rektions  of  plants  to  the  atmosphere,  Boussingault  remoricH  that 
Bonnet  first  took  notice  of  the  emission  of  air  from  the  snrfaee  of 
leaves.  Priestley  recogoiKd  tlus  air  to  be  oxygen;  Ingenhona 
ijiowed  the  presence  of  light  to  be  necessary ;  and  Smebier  proved 
that  the  oxygen  gas  eliminated  by  leaves  under  the  light  of  the  sun 
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came  from  the  deoomporitioii  of  csrbonic  odd  gu.  Theodore  de 
SaoMBTe,  neufy  at  the  begiomng  of  tb«  present  centiiry,  ascertained 
the  bet  (which  has  siiice  wea  oAen  oreriooked)  that  ttu  volume  of 
oxygen  gas  prodoced  was  not  C|aitfl  eqtud  to  that  of  the  carbonic  acid 


deoomposed;  and  alao  that  nitrogen  gas  was  always  erolved,  to  ai 
amount  about  equal  to  that  of  the  oxygen  gaa  which  had  somehow 
disappeared.  He  supftosed  that  this  nitrogen  came  from  the  sub- 
stance of  the  plant — not  conndering,  what  is  now  obvioaa,  tJiat  the 
substance  of  tne  plant  did  not  contaui,  and  therefore  could  not  have 
furnished,  anything  like  this  quantity  of  nitrogoi. 

In  more  recent  times,  Daubeny  was  unable  to  obtun  from  leaves 
ox^en  gas  free  frt>m  nitrogen  ;  and  Draper  states  that  he  found  the 
astonishing  amount  of  ftma  22  to  49  per  cent,  of  the  gas  emitted 
from  the  leares  of  Piiau  tada  and  Poa  anmta  to  be  nitrogen.  The 
first  step  towards  the  elucidation  of  the  matter  was  made  by  Cloec 
and  Grratiolet,  who,  expoeing  the  leaves  of  a  common  Pond-weed 
{Potamogeton  per/tdiatiu)  in  water  slightly  impregnated  with  car- 
bonic acid,  found  that  the  first  day  1 5'  70  per  cent,  of  the  gas  eliminated 
was  nitrogen;  the  second,  1379;  the  third,  12-00;  the  foorth, 
10-2fii  the  fi^h,  9-53;  the  sixth,  815;  the  seventh,  4-34;  the 
eighth,  2'90  :  that  is,  the  oxygen  gaa  grew  purer  and  purer,  exactly 
as  if  the  nitrogen  retained  in  the  tissues  of  the  plant,  or  in  the  water, 
was  gradually  expelled  by  the  oxygen.  Similar  experiments  were 
made  by  Bonssingault  in  1844,  confirming  these  results,  and  also 
later  a  set  of  Gomparative  experiments,  with  and  without  leaves, 
which  confirmed  the  truth  of  the  conjecture  as  to  the  source  of  most 
of  the  nitrc^u.  Bnt,  after  all,  he  could  itot  obtain  any  o^gen  gas 
(tee  from  nitrogen. 

Bonssingault  now  devised  a  new  method  of  proceeding,  by  which 
he  avoided  the  difficulty  about  extraneous  nitn^n,  &c  The  mean 
results  of  35  experiments  (which  are  detailed  particularly  in  the 
memoir),  made  with  a  variety  of  plants,  are,  that  100  measures  of 
carbonic  acid  gas,  decomposed  by  loUage  under  the  light,  gave  97'2 
of  oxygen  gas;  and  that  I'll  of  nitrogen  had  appeared,  which,  from 
the  plan  of  the  experiments,  conld  not  have  come  from  the  water, 
nor  have  been  contuned  in  die  plant. 

At  this  point,  Bonssingault  raised  the  question  whether  this  gas, 
which  remained  after  the  absorption  of  the  oxygen  by  the  pyrogal- 
late  and  the  carbonic  acid  by  potassa,  was  necessarily  ana  n»lly 
nitrogen.  A  aeries  of  experiments,  devised  and  executed  with  this 
view,  brought  out  the  interesting  result,  that  the  supposed  nitn^n 
(which,  moreover,  coriesponded  very  nearly  with  the  amount  of 
oxygen  gas  that  had  disappeared)  was  oxide  of  carbon,  i.  e.  carbonic 
oxide !  There  is  also  a  little  protocarburet  of  hydrogen.  So  "  foliage, 
dnring  the  decomposition  of  csrbonic  add,  does  not  really  emit 
nitrt^en  gas,  but,  with  the  onrgen  gas,  emits  some  oxide  of  carbon 
and  some  protocarburet  of  hydrogen;  and  these  combustible  gases, 
like  the  oxygen,  are  produced  only  nndei  the  light  of  the  sun. . . . 
In  other  terms,  to  keep  strictly  witW  the  conditione  of  the  experi- 
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romta,  tbeM  gues  ootuUntly  ueompany  the  oxygen  of  wUcli  the 
ann  determmm  the  prodocdon  vriien  it  Rcts  apon  a  T^etaMe  sub- 
mcTged  in  water  impregnated  with  caibottic  acid."  la  this  also  th« 
case  when  carbonic  acid  is  decomposed  by  foliage  in  the  air  T 

BouBaingauH  conchides  his  paper  with  the  remark  that  the  esilier 
ohterrtn  looked  at  thnr  discoveries  rather  from  the  hygienic  than 
the  phyiioUt^cal  point  of  view;  that,  while  Priestly  anaonneed  bis 
brilliant  diaeorery  by  the  statement  that  plants  parity  the  air  vitiated 
W  combustion  or  by  the  reepiration  of  animals,  it  is  carious  enough 
that,  a  century  afterwards,  it  should  come  to  be  demonstrated  before 
tbe  Academy  of  Sciences,  that  probably  the  leaves  of  all  plants,  and 
certainly  those  of  aquatic  plants,  while  emitting  oxygen  gas,  which 
ameliorates  the  atmosphere,  also  emit  one  of  the  most  deleterions  of 
known  gases — carbonic  oxide  I  He  closes  with  the  pregnant  and 
natnral  query,  whether  the  nnbealthiness  of  manhy  custricts  is  not 
attrihntable,  at  least  in  part,  to  the  disengagement  of  thia  pemicioos 
gas  by  plants  T 

[We  add,  that  what  strikes  us  with  most  surprise  is  to  learn  thal^ 
if  these  results  are  true,  the  vegetable  machinery  would  seem  to  work 
at  a  loss,  and  with  a  real,  thongh  it  be  a  small,  waste  of  matoiaL 
When  any  carbonic  amd  taken  into  the  leaves  passes  off  onchanged, 
BO  much  work  is  not  done,  but  there  is  no  waste  or  loss  in  the  process 
of  manufacture.  But,  looking  at  the  food  of  plants  and  th^  pro- 
ducts— comparing  the  raw  material  with  the  mannfactored  article- 
it  seems  apparent  that  any  carbonic  add  which  ts  reduoed  to  carbonic 
oxide,  and  given  off  as  such,  is  so  mnch  loss  or  waste.  We  may 
avoid  this  anwelcome  oonclusion  by  tbe  supposition  that  the  carbonic 
oxide  and  carburet  of  hydrogen  are  products  of  the  decomposition  of 
some  of  the  vegetable  matter  coetaneous  with  vegetable  assimilation, 
but  no  part  of  that  process  itself.  This  is  the  more  probable,  since 
it  cannot  reasonably  be  supposed  that  carbonic  acid  supplied  to  the 
foliage  is  resolved  into  oxygen  and  carbonic  oxide,  and  both  set  free, 
which  seems  to  be  the  alternative. — Asa  Gr&y.] — SiUimtm'*  Journal 
for  January  1863. 

On  a  noD  iS^raiM  o^Ophinra  (0.  Mormani) /owuf  on  the  Coatt  of 
Northwnierland  and  Durham.  By  Gborob  Hoimsx. 
During  the  summer  of  1861,  whilst  dredging  at  Seaham,  npon  a 
sandy  bottom,  in  water  varying  from  6  to  25  fathoms,  a  nnmber  of 
small  Sand-stars  were  brou^t  up,  associated  with  Opkiura  textu- 
rata  and  Ophiura  albxda.  Their  actions  were  so  edngular  as  to  claim 
a  more  than  ordinary  examination,  when  it  was  noticed  that,  although 
resembling  in  some  respects  young  forms  of  O.  lexturala  and  O.  at- 
bida,  they  presented  features  that  at  once  distinguished  them  from 
those  species,  the  most  striking  of  which  were  the  longer  and  more 
attenuated  character  of  the  mji,  as  compared  with  the  size  of  the 
l^k,  their  excessively  lively  movements,  and  the  wonderful  pliabihty 
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of  the  i«j».  These  sereral  drcumaUDces  caiued  them  to  be  regarded 
as  distinct  ftom  the  tvo  well-knomi  species  above  named :  a  careful 
examination  onder  more  fovourable  drcumstancea  confirmed  this 
opinion. 

The  Bm-&ce  of  the  disk  is  beautifully  rosulated,  a  Ui^  plate  being 
in  the  centre,  around  which,  at  a  little  distance,  are  arranged  five 
other  pUtea  ;  beyond  these,  other  five  plates,  and  so  on,  the  inter- 
spaces being  filled  in  with  circlets  of  little  scales,  producing  an  ap- 
pearance not  unlike  that  seen  in  OjAiotoma  btCli*. 

At  the  base  of  the  rays,  close  to  the  disk  ^npon  Uie  upper  sur&ce), 
is  a  crescent  of  short  spines,  the  concave  side  of  the  crescent  being 
outwards. 

These  are  features  entirely  different  from  what  we  find  in  either 
OpAiura  textvrata  or  O.  albida ;  in  both  instances  the  upper  sur- 
faces of  the  disks  present  no  trace  of  the  beautiful  And  ditiinet  rosn- 
lated  character  here  seen,  neither  do  we  find  the  crescentic  arrange- 
ment of  spines  upon  the  basal  portion  of  the  rays. 

The  characters  of  the  species  under  consideration  may  be  thus 
defined:— 

Disk  either  pentangular  or  round,  the  former  pertaining  to  well- 
grown  indiTiduals,  the  latter  to  young;  upper  surface  of  disk 
losuUted ;  under  surface  corresponding  with  the  other  members 
of  the  genus.  Two  clasping  scues  at  the  origin  of  each  ray,  each 
bearing  sboTe  ten  short  spines.  A  crescent  of  eight  or  ten  short 
blunt  spines  on  upper  surface  of  rays,  close  to  the  disk.  Lateral 
ray-plates  bearing  five  moderately  long  spines.  Upper  ray-scales 
nearly  square,  shghlty  tapering  towards  the  disk.  Bays  about 
four  times  as  long  as  the  diameter  of  disk,  which,  in  well-grown 
indiTiduals,  measm%s  about  a  quarter  of  an  inch.  Colour  reddish- 
yellow,  occasjonally  of  a  pale  sandy  tint. 

These  features  being  so  constant  and  distinct,  there  can  be  no 
doubt  of  the  species  under  consideration  being  new  to  out  fauna ; 
and  as  such,  it  affords  me  much  pleasure  to  name  it  after  my  friend 
the  Rev.  A.  M.  Norman,  who  is,  in  fact,  the  original  discoverer, 
having  taken  a  single  specimen  some  years  ago  m  the  Frith  of 
Clyde;  and  at  Shetland,  during  1861,  he  also  took  three  or  four 
specimens.  In  both  instances,  however,  they  only  received  a  glance, 
and  were  assumed  to  be  the  young  of  0.  texturata,  for  which 
they  may  easily  be  mistaken  unless  subjected  to  microscopical  exa- 
mination. 

This  spedes  would  appear  to  be  generally  distributed,  having  been 
found  at  three  widely  tM'erent  parts  of  our  coasts.  It  is  common 
here,  between  sixty  and  seventy  spedmens  having  been  dredged  In 
a.  few  hours ;  owing,  however,  to  their  excessive  fragility,  few  were 
obtained  perfect.— 7V«i*.  Tyne%.  Nat.  Field  Club,  ISdS,  vol.  v. 
p.  296. 
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XXXIV. — A  Novel  Instance  of  the  Production  of  Fermentatioa 
bfi  the  Pretence  of  Injvsoria  capable  of  exitUng  without  free 
Oxygen  and  deprived  of  all  Access  of  Atmospheric  Air.  By 
M.  Ii.  Pastecb. 

Such  ia  the  subject  of  «  short  paper  addressed  by  M.  Pasteur 
to  the  French  Academy  of  ScieQce8,aDd  pubUshed  iu  the  'Comptes 
Bendus'  for  March  1863. 

About  two  years  previously,  he  commuuicated  a  note  to  the 
same  learned  body  respecting  the  existence  of  infusory  ani- 
malcules possessing  the  two  properties  of  living  without  free 
oxygen,  and  of  acting  as  ferments*.  "These  were,"  he  says, 
"  the  first  known  examples  of  an  animal  ferment,  as  well  as  of 
animals  capable  of  living  and  of  indefinite  aelf-multiplication, 
without  contact  with  atmospheric  air,  whether  in  the  gaseous 
state  or  held  in  solution. 

"  The  infusory  animalcules  in  question  constitute  the  ferment  in 
butyric  fermentation,  which  has  hitherto  been  explained  to  take 
place  by  the  agency  of  plastic  azotized  matters,  more  or  less 
changed  by  contact  with  the  air,  upon  sugar  or  lactic  acid,  and 
by  the  supervention  of  an  internal  molecular  action  giving  rise 
to  the  phenomena  of  fermentation. 

"  I  believe  I  have  proved  that  such  a  theory,  which  U  applied 
indeed  in  explanation  of  all  kinds  of  fermentation,  propeny  so- 
called,  is  inadmissible,  and  that  an  albuminoid  matter  never 
constitutes  a  ferment,  but  that  the  true  ferment  (as  in  butyric 
fermentation,  for  example)  is  an  organized  being  belonging  to 
the  Vibrios,  derived  from  the  air  and  present  iu  the  fermentable 
substance. 

"  I  am  cow  able  to  add  another  example — ^viz.  the  fermenta* 

tion  of  tartrate  of  lime,  determined  in  precisely  the  same  way 

•  See  Annab,  April,  1861,  p.  343. 
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314       M.  L.  Pasteur  on  the  Production  of  Fermentation 

by  the  presence  of  sa  infotory  animaloale,  exiBting  without  free 
oxygen,  belonging  also  to  the  genus  Vibrio,  thongh  very  dif- 
ferent, at  least  in  external  aspect,  from  the  animalcuk  of  butyric 


"  To  be  brief,  I  will  at  once  adduce  a  decisive  experiment  in 
proof  of  this  itiiteveiit.  I  place  in  an  tqueous  solution  of  tar- 
trate of  lime  a  minute  portion  (gome  nulliemes)  of  phosphate  of 
ammonia  or  of  alkaline  and  earthy  phosphates,  either  artificially 
prepared,  or  derived  from  the  ashes  of  the  yeaat  of  beer  or  the 
ashes  of  infusory  oi^anisms.  (I  prefer  the  ashes  obtained  by  the 
combustion  of  orgsnjuiu  analc^us.to  those  whose  development 
is  sought,  in  order  to  be  more  certain  that  no  useful  principle, 
known  or  unknown,  is  omitted.  It  is  probably  as  well  to  add 
some  traces  of  sulphate  of  Ume  and  of  ammonia.) 

"  The  vessel  used  is  ■  glass  pbial,  flat  at  the  bottom,  and 
having  a  curved  glass  tube  fitted  in  its  narrow  neck.  The  tar- 
trtte  of  lime  is  introduced,  the  phial  filled  ap  with  pure  water, 
and  then  placed  in  a  chloride-of-calcium  bath  with  the  end  of 
the  curved  tube  immersed  in  a  vessel  of  boiling  water.  Its  con- 
tents  are  made  to  boil,  in  order  to  expel  all  the  air  held  in  solu- 
tion ;  and  when  this  is  effected,  the  surface  of  the  water  under 
which  the  end  of  the  curved  tube  opens  b  covered  by  a  thick 
layer  of  oil.  The  whole  apparatus  is  then  left  to  cool  for  some 
honn.  Under  these  conditions,  the  tartrate  shows  no  sign  of 
fermentation ;  but  if  a  small  quantity  of  the  InAisoria  obtained 
from  a  spontaneously  fermenting  portion  of  tartrate  of  lime  be 
quickly  introduced  within  the  Jibial,  and  the  little  water  dis- 
placed in  this  process  be  as  quickly  replaced  by  some  of  the 
water  deprived  of  its  air  by  boiling,  then  it  is  found  that  the 
introduced  Infusoria  rapidly  multiply,  and  the  tartrate  progres- 
sively disappears  until  entirely  removed,  all  air  having  been  in 
the  meanwhile  excluded  by  the  curved  tube  of  the  phial  bein^ 
kept  nnder  the  water,  or,  better  still,  under  the  surface  of  a 
mercury  bath, 

"Hie  tartrate  was  replaced  by  a  deposit  consisting  solely  of 
the  bodies  of  Vibrios,  of  about  -jtjjij  millimfetre  in  diameter,  but 
so  variable  in  length  that  some  measured  ^^  millimetre.  Like 
all  Vibrios,  they  are  reproduced  by  fission ;  and  during  the  act 
of  fermentation,  the  minatest  quantity  of  the  deposit  formed  by 
them  showed  them  in  more  or  less  rapid  and  writhing  move- 
ment. 

"  The  fermentation  of  tartrate  of  lime,  therefore,  whatever  its 
intimate  cause  may  be,  is  set  up  by  the  presence  of  Infusoria 
having  the  property  of  hving  without  free  oxygen  and  without 
oontact  with  atmospheric  air. 

"  It  may  undoubtedly  be  objected  that,  at  the  moment  when 
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the  ferment  has  been  added,  I  have  failed  to  preveot  the  contaitt 
of  the  air  with  the  solution  ezperimeitted  upon.  But  I  will  dow 
demouBtrate  that  theveryatrict  precautions  I  have  token  to  obviate 
the  coDtact  of  oxygen  or  of  air  are  really  uncalled  for-  The 
following  observations  will  also  afford  a  reply  to  the  question  why 
the  germs  of  Infusoria  which  not  only  live  without  air,  but  are 
actually  destroyed  by  it  (as  happens  also  with  the  batyno  Infu- 
soria), may  spontaneously  originate  in  liquids  which  under  the 
eircumstances  of  ordinary  fermentatioD  are  exposed  to  the  atmo- 
sphere. 

"  Resnmiog  the  phial  filled  with  water,  and  containing  the 
tartrate  of  hme  and  the  phosphates,  and  having  the  bent  tube 
luted  in  its  neck  also  filled  with  water  (which  I  will  suppose  to 
be  ordinary  distilled  water  undeprived  of  its  air  by  boiling),  and 
with  its  fnt  extremity  plunged  under  mercury,  it  will  be  found 
by  experiment  that,  without  sddiog  any  ferment,  fermentation 
of  the  tartrate  of  lime  takes  place  at  the  end  of  a  few  days,  and 
that  a  multitude  of  animalcules  are  found  living  in  the  phial, 
though  deprived  of  oxygen, 

"How  this  happens  it  is  easy  to  conceive;  for  in  all  mch 
eases  the  smallest  Infusoria,  su(^  as  Monaa,  Bacterium  termo, 
&o.,  develope  themselves  in  the  aerated  distilled  water,  which 
contains  in  solution  traces  of  ammonia,  of  phosphate  and 
carbonate  of  lime,  together  with  oxygen  gas ;  this  last  they 
appropriate  to  tbema^ves  with  incredible  rapidity,  until  it  ii 
ultimately  used  up,  replacing  it  by  carbonic  acid  in  ecHnewhat 
laifier  volume.  This  result  is  accomplished  in  iioia  twentr-four 
to  thirty-six  hours  at  moat,  at  a  temperature  of  35°  to  S0°  Gent. ; 
and  it  is  not  till  then  that  the  Infusoria  of  fermentaticHi  make 
their  appearance,  which  have  no  need  of  oxygen  for  their  exist- 
ence. The  question,  therefore,  why  animalcules  which  do  not 
require  oxygen  to  carry  on  life,  and  to  which  air  is  destructive^ 
should  arise  under  the  conditions  assumed,  is  thus  at  once  and 
naturally  answered.  They  originate  in  sequence  to  a  former 
generation  of  wganiams  whieb  quickly  abstract  the  relatively 
considerable  quantitv  of  oxygen  in  the  fluid,  and  leave  it  eom* 
pletely  destitute  of  that  elonent. 

"  I  shall  shortly  revert  to  this  vny  general  fact  of  the  aneaea> 
sion  of  ot^anisms  which  consume  oxygen,  and  of  such  as  do  not, 
at  least  in  a  free  state. 

"  In  tlje  instance  under  consideration,  it  is  easy  to  comprehend 
the  facility  with  which  spontaneous  fermentation  of  tartrate  ^ 
lime  may  be  set  up,  whenever  special  precautions  are  not  taken 
to  prevent  the  access  of  the  germs  disseminated  through  the  air, 
or  those  in  the  dust  deposited  from  the  air  on  all  objects.  It  ig 
equally  easy  to  understand  the  fermentation  of  tartrate  of  lime 
21* 
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in  liquids  freelj  exposed  to  the  air,  prorided  the  layer  of  fluid  !s 
of  sufficient  thickness.  It  may  under  such  circamstaDces  be 
shown  that  those  Infusoria  which  consume  oxygen  gas  multiply 
at  the  surface ;  whilst  those  are  developed  in  the  liquid  strata 
beneath  which  do  not  require  this  gas  for  their  existence,  and 
these  are  at  the  same  time  preserved  &om  its  injurious  contact 
by  the  former  class  of  beings. 

"  In  fine,  there  is  no  need  to  resort  to  any  artificial  measures 
to  deprive  fluids  of  their  oxygen  gaa.  All  the  precautions  I 
adopted  in  my  experiments  for  this  purpose  were  wholly  super- 
fluous. fHie  abatractiou  of  the  oxygen  is  naturally  efiected,  as  a 
matter  of  course,  before  fermentation  b^^s^  in  every  instance 
of  spontaneous  fermentation. 

"  The  nature  of  the  experiments  above  detailed,  and  the  com- 
position of  the  materials  employed  in  them,  deserve  particular 
notice  when  we  come  to  inquire  what  may  be  the  primary  cause 
of  the  fermentation.  I  have  referred  to  the  prevalent  theories 
as  requiring,  as  indispensable  for  the  act  of  fermenUtion,  the 
concurrence  of  albuminoid  matter  and  of  a-ferment.  For  my 
part,  I  recognize  their  presence  to  be  not  absolutely  necessary, 
but  useful,  inasmuch  as  they  supply  a  certain  material  for 
the  action  of  the  ferment,  which  is  itself  an  organized  being 
whose  germ  cannot  develope  or  reproduce  itself  except  in  the 
presence  of  nitrogen  and  phosphates.  These  are  especially 
the  kind  of  suitable  materials  that  the  ferment  obtains  from  the 
presence  of  albuminoid  substances.  This  tbeoiy  is  so  true  in  its 
applicatioQ,  that,  as  before  seen,  the  azotized  plaatic  matter  may 
be  entirely  dispensed  with,  and  its  place  supplied  by  an  aninio- 
niacal  salt  mingled  with  alkaline  and  earthy  phosphates. 

"  But  it  further  results  from  the  composition  of  the  fiuid  just 
spoken  of  holding  a  tartrate  in  solution,  that  the  sole  carbona- 
ceous material  for  fermentation  is  the  tartaric  acid,  or  the  fer- 
menting body  itself.  Hence  this  further  result  follows,  that 
at  the  least  the  animalcnle  derives  in  the  first  place  all  its 
carbon  from  the  fermentable  matter.  There  is  no  question,  if 
preconceived  notions  relative  to  the  cause  of  fermentation  be 
laid  aside,  that  under  the  conditions  which  we  have  described, 
the  ferment  obtains  its  nutrition  at  the  expense  of  the  fermenting 
material,  and  that  so  long  as  the  life  of  the  infusory  oi^anism 
lasts,  so  long  does  a  transfer  of  matter  go  on  from  the  ferment- 
ing substance  to  that  which  provokes  its  transformatipn.  The 
hypothesis  of  a  purely  catalytic  action,  or  of  simple  contact, 
consequently  cannot  be  admitted  as  true,  any  more  than  the 
opinion,  to  be  afterwards  combated,  that  the  nature  of  a  fer- 
ment is  exclusively  found  in  dead  albuminoid  matter. 
.    "  It  must  be  granted  that  the  &ct  of  the  nutrition  of  the  fer- 
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ment  advanciiig  at  the  expense  of  the  fementable  material  does 
not  show  why  the  Vibrios  must  be  the  ferment.  We  know,  in- 
deed, that  the  habitual  mode  of  action  of  animals  and  plants  on 
the  substances  from  which  they  directly  derive  their  nourishment 
is  not  associated  with  a  process  of  fermentation,  properly  so  caUed, 
of  those  substances.  Yet  it  most  be  bome  in  mind,  in  making 
any  comparison  between  organisms  previously  known  and  those 
which  I  have  for  the  first  time  described,  that  animalcular  fer- 
ments present  tbia  peculiar  physiological  property,  heretofore 
overlooked,  that  they  live  and  multiply  without  the  presence  of 
free  oxygen. 

"  We  are  therefore  led  to  associate  the  fact  of  nutrition  at- 
tended by  fermentation  with  that  of  nutrition  without  the  con- 
sumption of  free  oxygen  gas.  Herein,  no  doubt,  lies  the 
secret  of  the  mysterious  character  of  all  fermentation,  rightly  so 
called,  and  possibly  also  that  of  many  normal  and  abnormal 
actions  in  the  organization  of  living  beings.  If  any  doubts  yet 
remain  on  these  points,  I  trust  to  remove  them  by  future  re- 
searches which  I  hope  to  lay  before  the  Academy. 

"  Henceforward  it  may  be  asserted  that  there  are  two  modes 
of  life  among  inferior  organisms — the  one  requiring  the  presence 
of  free  oxygen,  the  other  carried  on  without  contact  with  this 
gas,  and  always  attended  by  the  phenomena  of  fermentation. 

"  As  to  the  number  of  organisms  capable  of  living  deprived 
of  air,  and  of  setting  up  fermentation,  I  regard  it  as  considerable, 
whether  we  look  to  those  having  no  inherent  power  c^  self- 
movement,  in  other  words,  vegetable  beings,  or  to  those  which 
have  apparent  voluntary  motions,  or  animala. 

"  I  hope,  in  fact,  to  demonstrate  in  a  subsequent  communica- 
tion, that  infuBory  animalcules  living  without  the  access  of  free 
oxygen  are  the  ferments  of  putrefaction  when  this  act  proceeds 
without  contact  with  air ;  and  that  there  are  other  animalcular 
ferments  of  putrefaction  under  exposure  to  air,  which  are  found 
associated  with  Infusoria  or  Mucors,  that  consume  the  free 
oxygen  and  fulfil  the  double  purpose  of  agents  of  combustion 
with  reference  to  the  oi^anic  material,  and  of  agents  of  preserva- 
tion for  the  infusorial  ferments,  by  protecting  them  from  the 
contact  of  the  oxygen  of  the  air." 

The  results  now  described  apply  exclusively  to  the  case  of  the 
simple  tartrate  of  lime ;  but  the  author  has  a  scries  of  researches 
which  extend  them  to  the  other  combinationa  of  lime  and  tartaric 
acid,  and  which  he  promises  shortly  to  send  to  the  Academy  of 
Sciences. 
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XXXV. — Charaeten  of  new  LancUSheUa  from  the  AnSamaa 
Islandi,  Burmak,  and  Ceylon,  and  of  the  Animal  of  Sophina. 
By  W.  H.  Benson,  Esq. 

1.  Helix  htmiopla,  B.,  n.  sp. 

H.  testa  nigiiRte  nmbilicata,  depresso-conoidea,  rix  Btriatnla,  laeTins- 
CuU,  minntiiiinie  grannlata,  opaca,  albida ;  aofractn  ultimo  sd- 
peme  caatanm,  vergus  peripheriam  Hatoratiore ;  spira  conyexo- 
Gonoidea,  apice  obtuso,  sutura  vix  impreBsa  i  anJractibuB  4^,  con- 
TexiuKDlis,  sensim  acoreBcentibius,  ultimo  Buperne  prope  peri' 
pheriam  obtuse  angulatam  concaTiusculo,  subtus  convexiusculo ; 
qtertura  obliqua,  mbqaadrato-Iuaata,  intus  concolore,  peristomate 
expaonusculo,  superae  autice  arcuato,  subtus  breriter  refleio, 
mai^nibus  remobs,  columellari  supeme  valde  dilatato,  umbilicum 
Bubtegente. 
Diam.  major  16,  minor  13J,  axis  10  mill. 
Habitat  ad  Fortum  Blair  Mdamanicum. 

Two  dead  specimens  erf*  this  shell,  onl^  one  of  which  has  the 
aperture  complete,  were  collected  by  Major  3.  G.  Haughton. 

A  nearly  allied  shell,  with  the  surface  in  good  condition, 
obhquely  aubBtriated,  shiDing,  and  sprinkled  with  minute  in- 
dentations, may  poasibly  be  a  variety ;  but  the  aperture  is  in  a 
state  too  impenect  to  allow  a  aBtisfactory  decision.  It  is  milk- 
white,  with  a  single  dark  band  above  the  periphery  and  rminuig 
along  the  edge  of  the  upper  whorls,  which  are  aligbtly  more 
convex,  and  divided  by  a  more  depresaed  suture.  A  single  spe- 
cimen from  Port  Blair  was  received  from  Major  Haughton. 

2.  Helix  Aulopis,  B.,  d.  sp. 

H,  testa  perforata,  depreBBO-conoidea,  obli(]ue  minute  atriatula,  striia 
confertiSBimiB  Bpiralibua  decussata,  pallide  cornea,  nitidula,  traoa- 
lucente,  versus  apicem  rubente ;  spira  conoidea,  apice  acutiuBCulo, 
Butnra  leviter  impresBa;  anfractibus  5,  Bupeme  aubplanulatig,  rix 
convexiuBculis,  nldmo  BubtuB  conveziuBcuIo,  ad  penpberiam  cari- 
nato ;  apertura  oblitjus,  quadrato-lunata,  peristomate  recto,  tenni, 
acuto,  marginibus  subremotis,  callo  tenni  junctis,  columellari  su- 
perne  bieriter  dilatato. 
Diiun.  major  12,  minor  10,  axis  6  mill. 
Habitat  ad  Portam  Blair. 

A  single  specimen  of  this  shell,  in  good  condition,  was  re- 
ceived from  Major  Haughton.  It  has  some  affinity  to  the 
Javanese  H.  helicinoidet,  Moubsod. 

A  perfect  example  (from  the  same  source)  of  Helio!  Helferi,  m., 
described  in  the  'Annals'  for  September  1860,  has  a  dark  cor- 
neous epidermis,  dull  and  lustrelesa,  and  the  scattered  hairs  are 
like  short  dark-coloured  prickles.  The  peristome  is  liliaceous 
white  and  poHshed.    This  and  other  specimens  of  the  shell  ob- 
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tained  from  Fort  Blair  fully  betr  oat  the  disfinctive  characters 

from  H.  atperaUa,  Pfr,,  founded  on  the  examination  of  a  tingle 

dead  specimen, 

8.  Helix  Scenoma,  B.,  n.  ip. 

B.  testa  anguste  iDfundibulifonnl-umbilicato,  sabgloboso-conoidea, 
oblique  irregulariter  itriata,  striis  minutiisimis  spiralibus  decus- 
Bata,  sub  epidermide  cornea  albida,  carina  interdum  fascia  rufo- 
castanea  omats;  apira  conoidea,   apice  obtoainacnlo,  sutura  im- 


i  anfractibus  6,  cosTexiuscului,  ultimo  antice  tis  c 


dente,  ad  peripheriam  obtose  subcompTeHso-carinato,  snbtua  con- 
vezo,  circa  umbilicum  compresso ;  apertura  obliaua,  subquadrato- 
Innata,  periBtomat«  ezpaosiusculo,  margin*  ootumellan  reflexi* 

UMUlo. 

Diam.  major  16,  minor  14,  axis  II  mill. 

Tar.  depreaaa:  diam.  major  17,  minor  16>  axis  10^  mill. 

Habitat  prope  Moulmein. 

A  single  specimen,  alig^tly  worn,  of  the  ^rpe  waa  received 
vith  HeUx  Gordonite.  Specimens  of  the  depressed  form  wen 
collected  by  Col.  Robert  Gordon. 

4.  Heliw  brachyplecia,  B.,  n.  ap. 
B,  testa  deztrorsa,  late  umbilicata,  discoidea,  obesiuscnla,  minute 
arcuato-striata,  striis  minutissimis  spiralibus  obsolete  deonssata, 
opaca,  nou  nitlda,  rubescenti-castanea,  supeme  saturatiore,  drcum 
apicem  succinea ;  spira  planata,  apice  *iz  prominente,  sutura  im- 
pressa;  anfractibus  6,  lente  accresceatibua,  convexiusculis,  ultimo 
rotuodato,  supeme  prope  suturam  subongulato,  antice  descendente  ; 
apertara  obliqua,  rotundato-lunari,  aubauriculato,  intns  lilactna ; 
peristomate  expansiugculo,  reflexinsculo,  rufo-cnitaneo,  marginibus 
remote  convergentibus,  plica  arcuata  prominente  parietali  junctis, 
lamina  longiuscula  aubascendente  e  medio  plicte  intus  reoedente, 
plicis  2  parietalibua  remotis  Terticalibua,  quamm  externa  arcuata 
mtemaque  currata,  laminis  6  remotioribus  palatalibui^  quarum 
snperiore  et  basali  tenuibus  et  4  mediams  ucrassstis,  foveatis ; 
nmbilico  lato,  concavo. 
Diam.  major  22,  minor  16,  axis  8  mill. 

Habitat  ad  ripas  fiuvii  Attaran  prope  Moulmein.    Teste  Col.  R, 
Gordon. 

An  obese  dextrorse  PlectopyUs,  hearing,  in  some  degree,  tba 
same  relation  in  form  to  H.  r^uga,  Gould,  that  H.  Chmpeniieri, 
Pfr.,  does  to  H.  Rivolii,  "Pir. ;  but  the  interior,  parietal  and  pa- 
latal laminsB  aad  plicn  differ  widely  from  those  of  the  idieU  from 
Pbye  Than,  referred  to,  in  the'Anuals'  for  April  1860,  as  a 
dextrorse  variety  of  H.  refitga,  and  from  all  the  other  speeies 
which  have  come  onder  my  inspection,  including  two  new  forms 
discovered  by  Mr.  W.  T.  Blanford  in  Ars  and  Fegu. 
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5.  Helix  Aapidee,  B.,  n.  sp. 

ff.  testa  obtecte  perforata,  orbicnlato-depresu,  vix  stristula,  iRvigata, 
polita,  cornea,  snbdiapbana ;  epira  coDTexiasciilA,  subplanata,  apice 
elevatiiuciila,  tmtara  leviter  impressa,  submai^jinata ;  anfractibus  6, 
vix  coDTexinscnlis,  lente  accresceatibus,  uldmo  demum  letiore ; 
apertura  oblic^ua,  late  lunata,  peristomate  breviter  pateote,  intus 
incraaaato  albido,  aubtns  latiore,  margine  auperiore  promiDeDte 
valde  arcoato,  basali  arcuatiin  biainuato,  colomellari  brerissimo, 
Bupeme  re£exinsculo,  pariete  tenuissime  calloao. 
Diam.  major  11,  minor  9,  axia  5  mill. 

Habitat 7 

This  shell  may  at  once  be  diatinguislied  from  the  Bunneee 
S.  Petaata,  B.,  and  the  allied  forma,  by  the  white,  thickened, 
and  expanded  inner  edge  of  the  peristome,  the  sinuate  basal 
margin,  and  the  somewhat  wide  superior  maivin  of  the  aperture. 
A  single  specimen  was  sent  by  Mr.  W.  Theobald  for  examina- 
tion, without  any  indication  of  the  locality,  which  may  possibly 
be  Burmese. 

6.  Helix  fiitiliala,  B.,  n.  ap. 

H,  testa  pergpectiTe  umbiiicata,  depresso-subconoidea,  arcuatim  cos- 
tulato-striata,  anbtua  Iteviore  polita,  sapeme  atriia  confertis  Bpirali- 
buB  impreflsia  decnasata,  interstitiia  conspicue  quadrato-granulatis, 
pallide  cornea;  spira  conTexa,  subconoidea,  apice  obtuso,  leeri- 
gato,  sutura  profunda ;  anfractibua  6,  angustis,  lente  occrescenti- 
bus,  convexia,  ultimo  demum  latinacido,  extus  depreaso,  antice  vix 
descendente,  subtus  valde  convexo,  circa  umbilicum  escavato ; 
apertura  oblique,  oblique  semioTato-luuata,  peristomate  supeme 
tenui,  valde  arcuato,  subtus  breviter  expausiusculo,  arcuato,  extus 
marginato,  mai^^bus  remotioribos. 
Diam.  major  13,  minor  12,  axis  7  mill. 
Habitat  in  regione  Feguensi. 

A  single  specimen,  belonging  to  the  Museum  of  the  Asiatic 
Society  of  Calcutta,  was  received  for  examination. 

In  the  'Annals  of  Natural  History'  for  September  I860, 
Helix  consepta,  B.,  was  founded  on  a  single  specimen  found  at 
Samatha,  near  Moulmein,  by  Major  Haughton.  I  have  since 
found  a  specimen  of  the  same  ^ell  in  Col.  Robert  Gordon's 
collection,  made  at  Moulmein ;  and  a  dwarf  variety  from  Pegu 
belongs  to  the  Museum  of  the  Asiatic  Society  of  Calcutta. 

7.  Helix  phyllophila,  B.,  n.  sp. 
H.  testa  vix  perforata,  trochiformi, tenui,  snperne  sericea,  oblique  stria- 
tula,  subtus  Bubnitente,  utrinqne  (sub  leute)  striis  confertissimis 
undulatis  miuutissime  omata,  translucente,  pallide  cornea ;  spira 
conica,  apice  acntinaculo,  sutura  impieasiuBcula ;  anfractibus  6j, 
convexiuscnlicf,  ultimo  carinato;  s^iertuia.  obliqna,  subquadrato- 


.y  Google 


JTom  the  Andaman  Islands,  Bvrmah,  and  Ceylon.       321 

Innari,  perutomate  simplici,  recto,  acute,  margine  columellari  ver- 
ticali,  Tcflexo,  supeme  latiore,  umbilicum  subtegente. 

Biam.  major  5,  minor  4^,  axis  5  mill. 

Habitat  ad  Badulla,  Ceylon.     Teste  F.  Layard. 

The  fully  grown  ahell  was  taken  at  Badulla,  on  Love-apple 
leaves ;  and  a  depressed  form,  which  appears  to  me  to  be  the 
young,  on  those  of  Coffee-plants.  A  small  specimen  of  a  variety 
occurred  at  Fort  M'Donald.  The  species  comes  very  near  //. 
Infula,  B,,  which  inhahits  the  leaves  of  shrubs  in  Bengal  and 
Bahar ;  but  the  subremote  spiral  lines,  elevated  on  the  upper 
and  sharply  impressed  on  the  lower  side  in  that  species,  are  re- 
placed on  both  sides,  in  the  shell  now  described,  by  minitt«  and 
closely- set  undulate  stride. 

Helix  Barrakporensis,  Pfr.,  a  shell  which  occurs  in  the  Lower 
Himalaya,  from  Dehra  Dhoon  to  Sikkim,  and  which  the  Messrs. 
Blanford,  in  a  contribution  to  the  Journal  of  the  Asiatic  Society 
of  Calcutta,  No.  283,  for  1861,  notice  as  found  by  Mr.  B.  Brace 
Foote  in  the  Kalryen  Hills,  near  Salem,  in  Southern  India,  was 
obtained  by  Mr.  F.  Layard  at  Kandookerre,  in  Lower  Ourah, 
Ceylon^-a  distribution  equal  in  extent  to  that  of  HeUx  Hvt- 
tofd,  Ffr. 

Mr.  "W.  T.  Blanford,  in  page  86  of  the  '  Annals '  for  February 
1863,  under  the  heading  "  Ganesella,"  includes  Helix  Capitium, 
Bens.,  from  the  Rajmahal  Hills,  and  H.  variola,  Bens.,  from 
Thayet  Mio  and  Pegu,  adding  that  the  distinctness  of  the  two 
species  appears  very  dubious.  On  reference  to  the  colouring 
of  the  two  forms  it  is  evident  that  "variola"  is  a  misprint  for 
" Hariola"  A  comparison  of  the  wide  and  depressed  form  of 
H.  Hariola,  as  figured  in  Pfeiffer's  '  Novitates  Conch ologiae,' 
pi  36.  f.  21,  22,  with  a  perfect  example  of  the  high  conical  form 
of  H.  Capitium,  or  with  the  well-drawn  figures  in  Kiister's  edi- 
tion  of  Chemnitz,  pi.  125.  f. 3, 4,  will  at  once  satis^  the  inquirer 
that  the  two  species  are  perfectly  distinct.  1  feel  assured  that 
Mr.  W.  T.  Blanford  has  not  examined  a  fully-grown  example  of 
the  SicriguUy  shell  discovered  by  Capt.  Boys  in  the  low  ground 
intervening  between  that  detached  hill  and  the  main  range  of 
the  Rajmahal  Hills. 

8.  Clausilia  BuSms,  n.  sp. 
C.  testa  sinistrorsa,  vix  rimato,  oblongo-obovata,  puplformi,  regula- 
riter  oblique  striata,  rubenti-fermginea ;  spira  oboTata,  supeme 
ventricosa,  versus  spicem  obtusum  concsmerats,  sutara  impressa  ; 
anfractibus  5^,  convexiusculis,  primis  rapide  accreBcentibiis,  ante- 
peuultimo  tumido,  penultimo  decrescente,  ultimo  angustiore,  pone 
aperturun  impresso,  subangulato,  infra  rotundato ;  apertura  vix 
obUqua,  oblique  aurifonni,  peristomate  continuo,  mai^ine  late 
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expuuo,  reflexiiutfalo,  albido-rabente,  lamella  snpenore  acsU,  pro- 
minente,  longe  intiu  intrante,  spirali,  infera  forti,  oblique  Bpirtliter 
asceadente,  Hubcolumellari  immena  i  plicu  palatalibus  7,  auperiora 
valde  elongata,  late  erecta,  intus  cum  lamella  superiote  rimam 
angustam  effonnante,  6  inferionbiu  breribiu,  lubparaUelibns, 
lunella  nulla. 

Diam.  aufract.  nntepennltimi  9,  ulUmi  supra  aperturam  5,  axis 
23  mill. ;  apert.  (oblique)  longa  8,  lata  7  mill. 

Habitat  ad  lipas  fluvii  Attaran,  nou  procul  ab  urbe  Monlmein. 

This  most  singular  form  in  the  genus  waa  found  b;  Col.  Robert 
Gordon  in  the  same  locality  aa  Opitthoporut  Gordon*,  Helix 
hrttchyplecta,  and  H.  Gordonia — shells  which  escaped  the  ob- 
seiration  of  fonner  collectors  in  that  rich  district.  The  bul- 
booa  pupifonn  figure  of  the  shell  at  once  distinguishes  it  ^m 
Cl>  PMlippiiata,  Tft.,  an  infaKbitant  of  the  Farm  Caves,  as  well 
as  from  any  other  known  species.  The  upper  lamella  runs 
spirally  up  the  aperture,  forming  a  narrow  slit  between  it  tnd 
the  upper  knife-luce  plica. 

9.  BuUmtu  Staiix,  B.,  n.  sp. 
B.  testa  Timato-perforata,  oblongo-conica,  solidiuscula,  oblique  irre- 
gulariter  plicatulato-striata,  epidermide  spiraliter  confertissime 
striatnla,  cutanea,  strigis  obliquis,  lutura,  basi  apiceque  albidis  ; 
spire  elougatOHXinica,  apice  obtusiusculo,  satura  impressiuscula, 
nonnunquam  margmata ;  anfractibus  7,  convexiusculis,  ultimo  ad 
basin  compressiusculo,  antice  vix  aacendente ;  apertura  subobliqua, 

Xle  pfrifonni,  intus  cftstanea,  peristomate  seosim  dilatato,  vix 
inscolo,  albido,  marginibus  remotis,  non  conniventibus,  co- 
lumellari  lato,  callo  obliquo  supeme  castaneo  janctis. 
Long.  20,  diam.  7  mill. 
Habitat  ad  Boralande. 

Found  by  Mr.  F.  Layard  in  the  district  of  Upper  Ourab,  in 
Cejlon.  Its  nearest  a^y  is  Bulimut  prolelarim,  Fir.,  which  was 
talioi  by  Mr.  Layard  at  Bootelle  and  Kaluganga. 

10.  Opisthopona  Gordom,  B.,  n.  sp. 
0.  testa  late  et  concave  umbilicata,  depressa,  discoidea,  confertim 
striata,  sub  lente  striis  minutiB  spiraUbus,  nonnullis  elevstiusculis, 
decnssata,  albida,  -strigu  falguraUa  castaneis  fasdaque  Aisca  den- 
tata  ad  peripheriam  ornata ;  spin  planata,  apice  non  elevato  ob- 
tuso,  sutura  pro^da,  demum  canaliculata ;  anfractibus  S,  mda- 
tim  accresceutibus,  convexis,  ultimo  rotundato,  antice  descendente, 
pone  alam  breriter  soluto,  4  milUm.  pone  aperturam  spiraculo 
BUturali  brevi  retrorsum  spectante,  nonnunquam  suboosoleto, 
munito}  apertura  valde  obhqna,  circulari;  periatomate  duplici, 
iutenio  prope  anfractum  pennltimum  breviter  indso,  exteriore 
Buperne    et  ad  dextram  angolatim   exponso,    reflexiusciilo,    ala 


.y  Google 


On  Natural  and  Jrt^eitU  Section  in  uMtChstopodAnneUdg.  823 
intm  conoan  ioeaper  anftootnm  petmldmam  utronnm  ucendente 


DUin.  major  32-23,  minor  17-19,  bxU  6-6  mill. 

Habitat  non  procul  ab  tube  Moulmrin.    InTcnit  Col.  B.  Gordon. 

The  last  whorl  is  slightly  aolnte  behind  the  wing,  which  mns 
forward  up  the  pennltimate  whorl,  to  which  it  adherea.  This  is 
the  first  species  of  the  genos  which  has  been  discovered  in  Bur- 
tnab.  Two  specimens  were  found  on  the  banks  of  the  Attaran 
River,  near  limestone  rocks,  fifteen  miles  from  its  mouth.  In 
one  shell  the  sutural  spiracle  is  worn  down  to  the  surface.  The 
operculum  was  not  obtained. 

Animal  of  Sophina. 

I  am  indebted  to  Col.  R.  Qordon  for  obserrations  on  the 
animal  of  Sophina.  It  provea  to  be  aerommatoua,  and  allied  to 
Helix,  from  which,  with  reference  to  the  anomalous  slit  in  the 
columella,  it  may  be  separated  on  grounds  aa  decided  as  those 
which  suMce  for  the  dia^ctioa  ^  the  genera  Achalina  and 
Streptaait. 

Sophina. — Animal  with  four  tentaoula,  two  long  and  two 
short;  the  ^es  situated  on  the  summita  of  the  larger  pair. 
Colour  greyish-bhie,  with  a  yellow  tint,  and  a  dark  spot  between 
the  greyish-blue  tentacula,  the  dark  colonr  ezteoding  along  the 
neck. 

CheltenliaiD,  Apnl  6, 1663. 


XXXVL-^On  Nalvrta  and  Artifitial  Bection  in  tome  Chatopod 

AtmeUdt.  By  W.  C.  Minor*. 
Tee  circumstances  of  sp<»itaneous  fission  have  been  obserred  in 
BO  few  species  of  Annelids  at  present  as  to  make  every  additional 
observation  of  value,  even  though  only  confirmato^  of  what  is 
already  known  upon  that  subject.  This  consideration,  and  the 
fact  that  all  views  of  its  nature  in  the  Oligochfcta  seem  to  be 
based  upon  the  observation  of  one  species  {Sti/laria  proboacidea), 
have  tempted  me  to  publish  the  following  brief  investlgationa, 
however  ttiey  may  want  any  very  special  novelty  to  pve  them  value. 
It  is  now  nearly  one  hundred  years  since  the  distinguished 
Danish  nBtoralist,  Otto  Fr.  Miiller,  studied  the  phenomena  of 
spontaneous  fisaion  in  the  freshwater  Naidat;  ana  his  able  little 

*  nmn  BlUimsn'i  Ameriean  Journal  for  Jannsry  1863. 

t  Tremble;  h*d  diuovered  it  lona  before  tbli,  m  he  obserrn  in  bis 
'  M^raaireg  p.  i.  Jk  I'hiat.  d'un  ^;enTe  ae  Polj'pei  d'esn  douce,'  1 744 ;  and 
Bo«*el,  in  bit  '  InKktenbelkutignngen,'  detmbei  tbe  united  parent  snd 
bud :  but  the  former  did  no  more  than  obterre  the  fsct,  and  the  IMter 
wholly  lUMiadantood  what  he  taw. 
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work  '  voD  Wurmem  des  siissen  uod  Bslzigen  Wassers,'  Kopen- 
hagen,  1771,  largely  devoted  to  that  subject,  shows  that  he  failed 
only  where  the  imperfect  means  at  his  command  led  him  astray. 
The  multiplication  by  artificial  section  had  been  obseired  before 
that,  both  in  the  Naida  and  other  animals,  and  had  awakened  a 
good  deal  of  general  interest ;  hut  the  multipUcation  by  sponta- 
oeouB  fission  wems  to  have  been  very  nearly,  if  not  wholly  dis- 
regarded at  that  time.  Nor  baa  its  occurrence  in  the  freshwater 
worma  received,  since  then,  the  investigation  that  it  seems  to  de- 
mand ;  for,  with  the  exception  of  a  discussion  by  Schultze  and 
Lenckart  upon  some  of  the  particulars,  and  the  significance  of 
this  phenomenon  in  relation  to  budding,  some  ten  years  ago, 
and  a  sweeping  denial  of  its  occurrence,  or,  at  least,  of  its  vital 
and  systematic  nature,  hy  Dr. Williams,  about  the  same  time,  no 
one,  BO  far  as  I  am  aware,  has  published  any  extended  observa- 
tions upon  the  fiasiparity  of  the  freshwater  Naids  since  the  time 
of  MiiUer*.  And  yet  the  statements  of  Dr.  Williams,  in  regard 
to  both  artificial  and  spontaneous  fission,  are  such  as  to  suggest 
at  once  the  importance  of  a  re-examination  of  the  whole  subject; 
while  the  great  interest  given  to  this  question  by  the  remarkable 
speculations  of  Steenstrup,  together  with  the  interesting  varie- 
ties of  the  phenomenon  as  observed  in  the  marine  wonns  by 
Quatrefages,  Edwards,  Frey  and  Lenckart,  and  others,  seem  to 
demand  a  more  complete  knowledge  than  we  as  yet  possess  of 
its  occurrence  in  the  freshwater  group. 

I  may  here  remark  that  the  European  species  chiefly  studied 
hitherto,  Styhria  proboecidea,  lias  not  come  under  my  observa- 
tion, nor  am  I  aware  that  it  has  been  found  in  America.  Four 
species  of  Naids  common  in  this  vicinity,  Stylaria  {Prittma) 
Imgiseta,  Nats  rivuiosa,  and  Dero  limosa,  found  in  fresh  water, 
and  a  marine  Enchytrata  {E.  triventralopectirtalvs]  have  been  the 
principal  subjects  of  my  investigation.  In  regard  to  the  first  of 
these,  it  may  be  questioned  whether  our  species  is  identical  with 
that  described  by  Ehrenbei^  ('  Symbolee  Physics')  as  Pristina 
longisettt ;  for  his  description  is  too  brief  to  lie  of  specific  value. 
As,  however,  the  characters  given  by  D'Udekem  in  his  "Nouvelle 
Classification  des  Annelides  S^tig^res  Abranches  "  (Memotres  de 
I'Acad.  Royale  de  Belgique,'  1859,  t.  xxxi.)  apply  equally  to  the 
American  species,  I  am  compelled  to  regard  it  as  the  same  f. 

*  Oruithuiten  remarki,  in  his  "  Anatomie  der  geiiiugelten  Naide"  (Nov. 
Act.  Nat.  Cur.  t.  id.  p.  243),  odI;^  that  it  is  uncommon  to  find  a  Niid  with- 
out buds  of  the  second  generabon,  and  refen  to  HiiUer  for  the  detaili  of 
their  formation.  Since  writing  thii,  I  have  seen,  in  Leuckait's  valuable 
yearly  report  in  the  Arcbiv  f.  Nituif;escbicbte  for  1861,  a  notice  of 
Claus's  observations  on  finion  in  ChtUogaster,  which,  so  far  as  there  given, 
I  can  confirm. 

f  D'Udekem  remarks  i "  Je  n'ai  pM  adopts  le  genre  Stylaria  admia  par 
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The  second  species,  Neas  rivulosa,  already  desciibed  by  Leidy 
(Joanisl  Acad.  Nat,  Sc.  Fhilad.  1850,  vol.  ii.  pt.  1.  p.  43)  very 
closely  resembles  the  European  Nats  eUnguis,  with  which  B'Ude- 
kem  regards  it  as  identical.  The  third  species,  Dero  limota,  has 
also  been  described  by  Leidy  (Proc.  Acad.  Philad.  1857,  vol.  v. 
p.  326),  and,  though  overlooked  by  D'Udekem,  appears  to  be 
distinct  irom  the  European  form  of  Uie  same  genus.  The  fourth, 
Enckytritus  triventral(^ectitiatvs,  I  have  not  been  able  to  identiiy 
with  any  species  described  in  works  at  my  command,  and  have 
therefore  named  from  the  three  anterior  pairs  of  ventral  combs 
after  which  the  dorsal  combs  begin.  This  character  appears  to 
di^nguisb  it  from  E.  socialis,  if  I  may  judge  from  the  figare 
given  by  Leidy  (Joum.  Acad.  Philad.).  It  has  no  ^es.  The 
phsryns  extends  nearly  to  the  fourth  ventral  or  the  first  dorsal 
combs,  from  which  a  narrow  cesophagns  continues  to  a  little 
hack  of  the  sixtb  ventral  combs.  Here  a  gradual  enlargement 
of  the  alimentary  canal  occurs,  ending  abruptly  just  back  of  tbe 
eighth,  in  a  narrow  twisted  tube ;  and  this  last  gradually  enlarges, 
at  the  ninth  ventral  combs,  into  a  moderate -sized  aUmentary 
canal,  in  which  I  observed  nothing  specially  marked.  The  entire 
length  of  this  Naid  was  about  f  inch. 

The  occurrence  of  spontaneous  fission  in  Slylaria  (Witts)  prO' 
hoscidea  is  described  as  follows  by  Miiller : — "  If  a  virgin  Naid, 
as  I  may  call  it,  with  16  or  more  pairs  of  hair  combs,  or  20  or 
more  pairs  of  hook  combs  [there  are  4  pairs  of  hook  combs 
anterior  to  the  first  hair  or  dorsal  combs  as  in  Nais  and  Dero\, 
be  carefully  observed,  it  will  be  seen  that  its  anal  ring  slowly 
elongates,  and,  after  some  days,  appears  to  be  transversely  marked 
within  into  rudiments  of  future  rings*.     In  each  of  these  divi- 


Lamarek  et  Ehrenberg,  parce  qne  cette  eip^e  ne  diff^  <]«  autres  Ntis 
que  pur  raUougement  trgs  f^and  <le  la  l^ie  aup^rieure.  Ce  caractere 
n'^tant  accompagn^  d'aucune  modification  importaute  dsni  U  forme  des 
autres  organeR,  je  ne  puii  le  conndercr  comme  aasez  tranche  pour  servir  & 
former  ua  genre  nouveau."  There  is,  however,  a  marked  diETisrence  in  the 
form  and  portion  of  the  cordifarm  anterior  enlargement  of  the  alimentaiy 
canal,  which  even  the  statements  and  figures  of  Muller  and  Gruithuisen 


indicate,  between  the  Naids  with  a  long  upper  lip  or  proboscis  and  those 
with  a  short  one;  and  the  manner  of  fission  differs  in  these  two  groups, 
will  be  shown.  Lamarek's  genus  Slylaria  is  therefore  a  eood  one,  £hre: 


berg's  division  of  this  genus,  however,  based  upon  the  abteuce  of  e;ea,  is 
unfounded ;  for  I  have  seen  Nait  rivulota  lose  them  without  my  other 
apparent  change,  and  Agasxiz  has  stated  that  this  occurs  as  a  part  of  the 
normal  development  in  many  Naids. 

*  Schultze  considers  Miiller  in  error  as  to  the  position  at  which  fission 
t.ikes  place,  because  be  describes  it  as  occurring  in  a  leginent,  and  not 
between  two.  The  difference  of  statement,  however,  is  simplj'  verbal,  as 
Muller  speaks  of  "die  Zwischenraume  der  Borsten  oder  die  Gclenke," 
p.  26,  and  in  many  other  places  shows  very  plainly  that  such  is  his  meaning. 
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iioDB  beneath  the  ikin,  germs  of  hookfl  and  hairs  appear  j  and  the 
pulsations  of  the  artery  are  evident  vhile  the  food  forces  a  wav 
through  them.  The  books  and  hairs  gradually  come  through 
the  slun  in  sncceBsion  from  before  backward,  while,  the  rings 
enlarging,  the  Naid  increases  considerably  in  length,  While  in 
this  way  new  segments  and  their  contents  are  forming  witbin 
the  Btuu  ring,  on  the  other  side  [anteriorly]  of  it  a  strongly 
marked  transverse  line,  different  from  those  just  mentioned,  ap- 
pears, and  extends  across  the  whole  width  of  the  animal.  The 
angles  formed  at  the  sides  of  the  body  project,  and  on  the  top 
a  slight  projection  is  evident,  which  gradually  becomes  a  distinct 
proboscis,  while,  finally,  eyes  appear  back  of  this  fission.  Thus 
the  Naid  becomes  a  mother.".  ..."  frequently  one  may  see  in 
the  anterior  half  of  the  elongated  anal  ring  of  the  mother  Naid 
a  second  ring-formation  similar  to  the  one  just  described.". . . . 
"  This  is  not  all.  Hardly  has  the  second  bud  acquired  the  length 
of  one  mature  ring  than  a  third  bud  appears  before  itj  and  I 
have  even  seen  a  fourth.". ..."  Further,  not  only  may  a  parent 
and  its  four  offspring  thus  appear,  but  the  buds  themselves  may 
give  rise  to  new  buds,  their  terminal  joints  forming  new  buds  as 
they  themselves  were  formed.  Hence  we  may  find  a  parent  with 
its  children  and  grandchildren  attached  to  its  body."  {Op.  cit. 
pp.  84,  36.) 

Miiller  afterwards  gives  his  observations  npon  a  single  Naid 
from  the  20th  of  May  to  the  9th  of  June.  Daring  this  time  it 
gave  off  the  buds  observed  posterior  to  the  17th  pair  of  combt, 
after  whioh  a  formation  of  rings  began,  without  any  trace  (^ 
separation,  until  the  body  was  elongated  to  over  40  pairs  d 
combs.  About  this  time  a  fission  occurred  between  ijie  Slat 
and  22nd  pairs  of  combs.  Fission  occurring  in  this  way  after 
an  elongation  of  the  body  I  shall  speak  of  as  the  "renewal  of 
fissioD."  Further  observation  of  individual  Naids  led  him  to 
conclude  that  each  bud  is  formed  one  joint  anterior  to  its  pre- 
decessor, that  there  is  thus  a  gradual  reduction  of  the  parent 
segments  till  a  certain  point ;  that  then  a  re-formation  of  rings 
takes  place,  and  an  elongation  of  the  body  of  the  Naid  to  re- 
commence this  circle  of  fission. 

Schnltie,  in  his  article  "  Ueber  die  FortpflaninnB;  durch  Thei- 
lung  bei  Nais  prohoscidea  "  (Archiv  f.  NBtui^t;e8Gnichte,  1849, 
t.  XV.  p.  293)  confirms  the  statements  of  Miiller  as  to  the  passage 
over  of  one  of  the  parental  segments  to  each  bud*,  though  he  was 
not  fortunate  enough  to  observe  the  recommencement  of  fission 
in  the  elongated  Naid.    He  observes  also  (p.  301)  that,  contrary 

*  Leuckart  at  first  doubted  the  corractness  of  this  vien  ("  Ueber  die 
nngeichkcbtlicbe  Vemiehrun^  bei  Nsit  proboicidea,"  Wisgm.  Arcb> 
}867)i  liut  bss  since  been  convuued  of  its  justice. 
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to  what  Steenstrup  had  suppoaed  from  the  aiulogy  of  jiurine 
wormi,  there  it  so  relation  to  metageneais  in  tho  phenomena  of 
budding  in  thia  Naid;  for  he  bad  never  seen  generatire  organs 
in  the  separated  buds.  He  had,  however,  never  been  able  to 
keep  these  budi  long  alive.  He  also  had  seen  (p.  3(H)  sexual 
organs  in  the  parent  while  budding,  though  he  had  never  seen 
wdl-developed  sperm  and  ripe  eggs  present  during  this  process. 
The  phenomena  of  fission  in  Stylaria  hngiuta,  bo  far  aa  I  have 
observed  them,  confirm  the  statemeuti  of  Muller  and  Schultie 
in  substance ;  for  there  is  nearly  always  a  passage  over  of  one 

Earectal  ring  to  each  bud ;  and  aince  fission  takes  place,  aa  I 
ave  seen,  while  the  parent  has  eggs  and  sperm,  and  I  have 
never  seen  the  fullest  development  of  the  latter  in  the  buds,  I 
cannot  believe  that  there  is  anv  such  metagenetic  relation  in 
this  process  as  has  been  observed  in  Syllii  and  allied  genera. 

In  Naia  rivuloaa,  however,  the  &cta  are  somewhat  different ; 
for  in  several  continued  observations  of  individual  Naids,  ex* 
tending  in  one  case  over  twelve  weeks,  I  have  known  but  once 
OF  twice  of  a  passage  of  the  parental  rings  into  the  bud ;  whil^ 
after  an  elongation  of  the  parent  body,  I  have  very  uniformly 
seen  fission  recommence  in  the  point  at  which  buds  were  given 
off  before,  or  at  some  point  posterior  to  it,  and  once  anterior ; 
and  finally,  although  I  have  seen  fission  taking  place  between 
each  of  the  rings  from  the  15th  to  the  22nd,  I  have  not  been 
able  to  discover  that  it  does  so  in  any  order.  But  here,  as  in 
Stylaria  hngiaeta,  I  have  found  no  metagenesis  in  the  &sion. 

The  facts  obtained  in  regard  to  fiaaion  in  Dero  limoaa  are  un- 
fortunately meagre,  the  comparative  slowness  of  the  merismatic 
function  making  the  only  two  aeriea  of  observations  carried  out 
proportionately  unfruitful.  In  none,  however,  of  the  succeedins 
bnaa,  from  Aug.  15th  to  Oct.  10th,  was  there  any  carrying  off 
of  parental  segments  by  the  separating  parts,  nor  was  there 
anything  like  metagenesis  observed. 

My  observations  upon  Enchytraut  tnveiUrtUoptctmatu*  are 
similarly  scanty,  but  are  just  sufficient  to  confirm  and  extend 
the  &cts  observed  in  the  two  other  short-lipped  Naids.  In  all 
the  cases  observed,  the  separation  was  of  a  part  wholly  new- 
formed,  without  tQclnsion  of  the  older  segments  of  the  parental 
body. 

It  is  evident,  from  the  above  facts,  that  in  Stylaria  longueta, 
as  Miiller  and  Schultze  have  shown  is  the  case  in  S.  probotddea, 
the  point  of  fission  moves  regularly  forward,  ring  by  ring,  and 
more  commonly,  in  the  former  Naid,  from  the  16th  to  the  13th 
pairs  of  hook  combs,  though  the  extremes  between  whieh  I  have 
known  it  to  occur  are  the  17th  and  lOtb  (to  judge  from 
Mtiller'a  account,  it  occurs  further  back  in  the  latter  Naid) ; 


.yGoogIt: 


828      Mr.  W.  C.  Minor  on  Natural  and  Artificial  Section 

farther,  that  in  Nai*  rindota,  and,  aa  far  as  I  know,  in  7>«ro 
limosa  and  in  Enchytraus  tfiventTalopectinatuty  all  of  which  have 
short  upper  lips,  the  buds  are  given  off  at  one  point,  though 
that  point  may  vary  in  different  Naids  of  the  same  species,  or 
in  one  and  the  same  Naid  at  different  times.  In  the  latter  case, 
the  variation  occura  aa  part  of  a  peculiar  form  of  fission  of  which 
I  shall  speak  again.  Both  "  parting  "  (Theilung)  and  "  hudding" 
(Knospenbildung)  occur,  then,  in  the  Naida ;  and  it  may  be  added 
that  the  former  appears  to  be  peculiar  to  the  genus  Siyiaria,  or 
to  the  proboscis-bearing  forms. 

I  may  here  remark  that  the  distinction  made  by  Schultie  and 
others  between  "Theilung"  and  "Knospenbildung,"  though  con- 
venient, does  not  seem  to  me  a  fundamental  one.  The  mere 
inclusion  of  a  portion  of  parental  tissue  in  the  bud  does  not  of 
itself  make  an  essential  distinction  between  this  and  a  wholly 
new'formed,  but  otherwise  similar,  bud ;  nor  have  I  been  able 
to  see  any  histological  or  functional  differences.  The  very  fact 
that  individuals  having  the  same  genetic  relations  to  the  parent 
stock  are  in  one  Naid  {N.  rivulosa)  always  or  commonly  pro- 
duced by  the  so-called  "  budding,"  and  iu  another  genus  (Siy- 
iaria) by  the  so-called  "  parting,"  leads  to  this  view.  Nor,  as  I 
think,  though  observations  are  largely  wanting  in  that  direction, 
have  the  two  yet  been  shown  to  be  functionally  different  in  true 
raetagenetic  processes.  They  are  two  varieties  of  one  process; 
and  it  would  be  interesting  in  many  ways  to  know  esactW  how 
the  various  species  of  Kaids  already  known  follow  distinctly  the 
one  or  the  other  plan,  or  tend  to  merge  them  yet  more  com- 
pletely aa  one*. 

A  little  detail  will  show  how  closely  identical  the  two  forms  of 
bud-formation  are.  In  "  parting  "  ("  Theilung  "),  as  has  already 
to  a  great  extent  been  described  by  Schultze,  we  find  that,  from 
the  parental  ring  as  a  fixed  point,  there  is  a  continuous  riug- 
formation  and  elongation  backward ;  and  that  anteriorly  to  it 
there  is  a  limited  elongation  of  the  general  body,  also  by  ring- 
formation  from  before  backwards.  There  is,  then,  unlimited 
growth  backward  from  the  fixed  point,  and  a  limited  or  defined 
growth  backward  toward  the  fixed  point  from  the  place  of  fission, 
Tbe  parental  included  ring,  the  most  anterior  of  the  series,  is 
here  the  fixed  point.  In  "budding"  ("Knospenbildung");  the 
most  anterior  ring  of  the  series  also,  though  a  wholly  new-formed 
one,  becomes  the  fixed  point,  from  which,  by  continuous  ring- 
formation,  the  Naid  elongates  backward,  and  towards  which  a 

*  I  have  known  "  budding  "  to  intemlate  once  in  a  leriei  of  fiuions  in 
Stylaria  longUtla  (Hay  31 ),  and  1  have  alio  known  "  partiaK  "  to  intermpt 
■  leriei  of  buddings  in  NaU  nvtUosa  (i>.'pt.  26),  which  leaili  me  to  expect 
that  in  some  Nai£  both  prooesiea  ma;  be  regularly  preaent. 
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limited  serieB  of  ricg-formatioDB  proceed  iiom  the  point  of  fis- 
sion*. The  resemblRuce  between  tbe^wo  is  perfect ;  and  as  the 
fixed  point  is  not  related  to  specializations  of  the  alimentary 
tube  as  I  at  first  supposed,  and  is  in  Stylana  proboscidea,  where 
it  occurs  by  "  parting,"  four  hook  combs  hack  of  the  mouth,  as 
it  is  in  JViiM  and  Dero,  where  it  occurs  by  budding,  while  in  5. 
hngiaeia  it  is  six  hook  combs  back,  the  genetic  rdations  of  the 
ttro  processes,  in  these  genera  at  least,  are  completely  one.  But, 
as  I  have  already  said,  though  the  distinction  appears  unessen- 
tial in  the  genera  I  have  examined,  the  terms  are  convenient, 
and,  as  merely  descriptive  terms,  are  used  here. 

The  "  commencement  of  fission"  was  observed  in  a  lai^  pro- 
portion of  the  buds  given  off  from  the  individuals  of  Stylaria 
and  Nai»  which  were  under  observation,  and  the  result  is  given 
in  the  followiag  table. 

Stylaria.  NaU. 

Between  12-13th  combs  in  none.        Between  17-18th  combi  in  3 

„       13-14        „        2  „      18-19  „        3 

„       14-15        „      12  „      19-20         „        4 

15-16        „        9  „      20-21  „        3 

,.       16-17        „        1  „      21-22  „        3 

It  is  evident  that  fission  does  not  begin  at  a  fixed  point ;  nor 
have  I  been  able  to  discover  any  relation  between  the  place  of 
its  occurrence  and  the  time  of  the  year,  temperature,  &c 

Now,  while  fission  may  take  plaw  by  gradual  reduction  of  the 
Naid  Stylaria,  between  the  10th  and  11th  hook  combs,  the  com- 
mencement of  fission  has  not  been  known  forward  of  the  13tb. 
In  Nats  rivulosa,  also,  fission  has  been  observed  as  far  forward 
as  the  15-1 6th,  while  its  commencement  has  not  been  noted  an- 
terior to  the  17th  hook  combs.  This  is  all  the  difference  between 
the  commencement  of  fission  and  continued  fission,  notwith- 
standing the  fact  that,  whether  the  former  is  introductory  to  a 
series  of  "  partings  "  or  of  "  buddings,"  its  bud  resembles  that 
produced  by  what  I  shall  call  the  "renewal  of  fission." 

That  the  "  renewal  of  fission,"  in  a  Naid  elongated  after  re- 
duction by  fission,  b  a  somewhat  peculiar  form  of  fission  would 
hardly  have  been  known  from  observations  on  Stylaria  alone  f. 

*  There  ia  an  interestinK  analog)'  between  tbis  process  in  the  Naids  and 
the  embryonic  growth  of  TenbtUa,  ea  deacribed  by  Milne-Edwuds.  He 
bu  remarked  ("  Obi.  nir  le  D^eloppemeot  dei  Aiin^des,"  Ann.  des  Sc. 
Nat.  1945,  a^.  3.  t.  iii.)  that  tbe  first  defined  part  is  not  the  cephalic  nor 
the  anal,  hut  the  cesophageal,  and  that  growth  takes  place  both  anterior 
and  posterioTto  this  bj  aucceinon  from  before  backwanl.  Other  ipecnla- 
tion»  and  analogies  suggest  themselves  here,  but  are,  in  our  preaent  know- 
led|^,  wholly  premature. 

t  Yet  MUUer  seems  to  notice  theae  two  forms  of  fisuon,  and  says  that, 
"  though  at  first  view  different,  they  are  fundamentally  the  same."  (Of». 
cit.p.38.) 
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He foUowiag anmtnsiy  wiUiUnstnte  this.  In Stylaria  hmgmta, 
one  example  (April  16)  was  reduced  to  10  rings,  grew  out  bnt 
little,  and  divided  between  the  ]2-18th.  When  again  reduced 
to  10  rings,  it  grew  oat  much  longer,  but  renewed  fiesion  at 
the  same  point  as  before.  It  was  then  reduced  to  11  rings,  and, 
growing  ont,  agun  divided  between  the  lS-18th.  One  of  its 
Duda  (May  14)  began  fission  between  the  15-16th,  was  reduced 
to  12  rings,  then  grew  out  and  recommenced  fission  between  the 
14^1Sth,  and  was  being  reduced  again  when  lost.  In  another 
case,  the  Naid  was  reduced  to  12,  grew  out  and  renewed  fiaaion 
at  the  14-16th,  was  again  reduced  to  12,  and,  growing  out  again, 
renewed  fission  at  the  same  point.  It  was  a  third  time  reduced 
to  12,  and  growing  out  again  a  third  time,  renewed  fission  be- 
tween the  14-15th  hook-combs.  It  was  then  reduced  to  11, 
when  very  unfortiuiately  it  was  lost.  In  Nait  rwulosa,  an  example 
that  had  been  giving  off  buds  just  back  of  the  19th  ring,  in- 
creased to  something  like  83,  and  then  again  renewed  fission 
between  the  19-20th.  Another  example,  that  had  given  off 
buds  at  the  15th,  grew  out  to  over  35,  and  then  renewed  fission 
at  the  15-16th.  After  two  or  three  bnds  had  been  given  off,  it 
again  elongated,  and  then  renewed  fission  between  the  20-21st 
hook  combs. 

Now,  while  in  Stylaria  the  "  renewal  of  fission  "  appears  to 
differ  from  the  commencement  of  fission,  with  which  I  believe 
it  is  essentially  homologous  (except  by  not  occurring  as  far  back), 
which  may  be  owing  to  the  want  of  fuller  observation,  and  while 
in  this  genus  it  might  be  supposed  to  be  merely  a  means  of 
continuing  the  process  of  "  partmg,"  which  must  otherwise  soon 
cease,  we  find  that  it  occurs  in  Nais  rivuiosa  without  any  change 
of  the  point  of  budding,  without  any  apparent  neceasity,  without 
performing  the  very  function  that  we  might  judge  from  Stylaria 
was  its  peculiarity.  And  what  is  more,  it  also  occurs  in  Nais 
rivulosa  for  the  performance  of  this  very  function.  This  fiict 
suggests  something  more  than  a  physiological  meaning  in  the 
"renewal  of  fission."  While  the  phenomena  connected  with  it 
seem  to  show  that  the  distinction  between  this,  the  "renewal  of 
fission,"  and  other  forms  of  fission  is  more  than  a  difference  of 
function,  I  am  for  from  claiming  that  there  is  any  fundamental 
difference,  like  that  between  metagenetic  and  monogenetic  fis- 
sions. I  may  add  that  I  have  not  been  able  to  discover  that  the 
point  of  its  occurrence  bears  any  relation  to  the  number  of  bnda 
already  given  off*. 

The  sum  of  the  preceding  observations  trads  to  ahow  that  the 
"  renewal  of  fission  "  has  some  special  characters  that  suggest  a 

*  Then  tat  tome  other  differences  to  be  eonrndtni  m  a  fitture  paper 
vpoa  the  histological  nature  of  fituon. 
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vidor  inqairy  as  to  its  true  nature ;  that  the  two  fonni  of  fiiaion 
,  ah-eady  known  aa  "  parting  "  and  "  budding  "  both  occur  in  the 
Naida,  and  occur  bo  aa  to  prove  their  morphologic  and  phyaio- 
logic  identity ;  that "  parting  "  sppeara  to  cnaracteriie  the  Naida 
with  a  prolonged  upper  lip  (the  genus  Stylaria),  while  "budding" 
appears  to  characteriie  those  with  a  short  ose  (JVoit,  Dero, 
Enchytrenu,  and  Chatogaster,  according  to  Clans)  j  that  the  bud 
produced  by  both  theae  proceiaes  is  identical  with  the  parent; 
that  aa  the  buds  are  here,  bo  far  aa  I  know,  identical  with  their 
parents  in  function  and  structure,  there  is  no  metagenetic  fisaion; 
and  that  therefore  fission  in  these  Naids,  whether  by  "  parting" 
or  by  "  budding,"  is  correlative  to  genesis  in  the  great  function 
of  maintenance  of  the  apecies,  and  not  a  mere  step  in  the  history 
of  the  individual*. 


It  may  be  worth  while  to  refer  briefly  here  to  the  pow«  of 
reproduction  from  injuries  commonly  attributed  to  these  little 
bemgs,  especially  as  Dr.  Williams,  in  bis  "  Report  on  the  British 
Annehda  "  (Rep.  Brit.  Ass.  Adv.  So.  1851,  p.  347),  after  quoting 
a  summary  of  Bonnet's  well-known  experiments,  says,  "  On  the 
authority  of  hundreds  of  observations  laboriously  repeated  at 
every  season,  the  author  of  this  report  can  declare  with  deliberate 
firmness  that  there  is  not  one  word  of  truth  in  the  above  state- 
ment." It  may  he  presumed  from  this,  that  Dr.  Williams  felt 
the  necessity  of  thorough  and  very  careful  investigations  before 
contradicting  the  statements  so  often  repeated  upon  this  subject ; 
and  I  cannot  doubt  that  his  eicpenments  have  uniformly  failed. 
But,  from  the  almost  uniform  success  of  my  own,  I  should  won- 
der that  they  have  done  ao,  had  not  others  reported  complete  or 

*  "  From  tbe  analogy  of  the  two  roeciei  {Arenieola  and  Hait)  on  wliieli 
the  autbw'B  obwrvatioiis  have  been  chiefly  coodueted,  the  condoiion  maj 
be  deduced  that  the  '  fiuion  of  the  bod;,'  in  eteiy  other  ipeciei  of  Anne- 
lida in  which  it  occun,  hat  for  object  in  like  manner  to  protect  and  incu- 
bate the  ora.". ..."  It  become!  the  last  act  of  the  parental  nonn,  lince 
the  portion)  into  which  the  body  is  subdivided  by  fission  nrvtr  take  food." 
. ..."  It  is  B  catastrophe  in  which  ereiy  autumn  involves  the  whole  com- 
muDtty."  (Williams,  Rep.  Brit.  Anuel.  pp.  249, 2fiU.) 

I  should  be  far  fi^m  wishing  to  extend  the  coocluiions  I  have  made  to 
all  other  Annelids  by  mere  analogy  i  bnt  my  obtervatiDna  are,  at  |Lea>t, 
wholly  incompadble  with  a  genenil  applicaooo  of  Dr.  Williamc'i  state- 
menti  to  the  Naids. 

The  exact  circle  of  life  and  its  duration  I  have  not  determined,  nor  do  I 
feel  certain  that  any  of  the  Kneral  statements  (see  Leidy, '  Flora  and  Fauna 
within  Living  Animals,'  '  On  Stglaria/ottularu,'  and  Williams  at  lai^) 
are  absolutely  correct  t  for  I  have  known  the  process  of  fission  to  so  on  in 
'  winter,  when  the  Naids  were  kept  in  a  warm  place,  while  I  have  uso  seen 
what  appeared  to  be  a  lou  of  this  power,  as  shown  in  badly  formed  and 
incomplete  buds  occurring  in  the  warmer  parti  of  the  year. 

22* 
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partial  failures  in  similar  experiments.  (See  Dog^,  Ann.  des  Sc. 
1828,  s^r.  1.  t.  VI.)  It  mast  be  remembered,  however,  that 
such  evidence  is  wholly  negative,  and  cannot  weigh  with  the 
positive  statements  of  observers  like  Mtiller,  Reaumur,  and 
Duges. 

In  regard  to  my  own  observations,  I  may  state  briefly  that 
in  Siyiaria,  Nms,  and  Dero  I  have  hardly  ever  failed  to  have 
the  head  reproduced,  and  that  the  ana!  end  has  not  only  been 
reproduced  in  these  genera,  but  I  have  seen  it  reproduced  in 
Enchytneta,  in  LumBricta,  in  Fabrieia,  and  even  in  a  Nereis 
common  on  our  coast* ;  that  in  the  vast  majority  of  these  cases 
I  have  seen  food  taken  again ;  and  in  all,  I  have  seen  the  in- 
current  anal  stream,  which  cesses  while  either  end  is  closed, 
recommence.  From  these  and  other  observations,  I  am  inclined 
to  believe  that  this  power  is  far  more  general  in  the  class  than 
is  yet  supposed. 

That  this  power  plays  a  part  in  the  natural  economy  of  life, 
the  healing  fragments  of  Naids  that  I  have  found  in  our  pools 
is  a  proof.  When  saved  from  the  attacks  of  Chatogaater,  even 
the  shortest,  headless  and  almost  immoveable  fragments  may 
go  on  to  as  full  a  recovery  as  when  preserved  by  the  observer. 
In  one  instance  I  found  (Aug.  21st)  what  were  apparently  five 
segments  of  some  Naid's  trunk,  the  two  ends  of  which  had 
closed  and  elongated.  This  had  been  preserved  for  some  time ; 
for  the  sur-oesopbageal  brain  was  well-formed  anteriorly,  and 
the  germs  of  hook  combs  were  well-defined  posteriorly.  It  went 
through  a  rapid  growth,  developed  eyes  about  the  22nd,  opened 
the  newly  formed  mouth  about  the  23rd,  was  supplied  with  food, 
and,  growing  long,  divided  between  the  15-16th  hook  combs,  and 
then  gave  off  five  buds  in  succession  at  that  point  till  Oct.  8th, 
when  it  was  lost. 

The  thin  film  with  which  the  Naids  line  the  jars  in  which 
they  are  kept  may  be  seen  to  serve,  there  at  least,  as  a  protection 
against  the  attacks  of  the  prowhng  carnivorous  Chatogastera; 
and  once  beneath  this,  a  fragment,  like  the  one  just  referred  to, 
may  be  preserved  till  the  eyes  and  mouth  are  formed — a  period 
nsiuilly  of  a  fortnight,     Aiid  though  we  should  hardly  have 

*  Careleu  obiervBtioni,  made  a  nnmbeT  of  jean  sgo,  led  me  to  think 
tbst  the  Nemds  are  destitute  of  the  power  of  recoveiy  from  injuries ;  and 
Williami  lUles  that  they  altraja  sloughed  eiray,  ring  after  ring,  in  his  ei- 
perimeDts.  lUBumur  remarks,  "  Les  experiences  que  j'ai  fait  faire  sur 
det  millepieds  de  mer,  d'une  toute  autre  longueur,  tur  de  ces  tnillepieda 
longs  de  sept  i,  huit  pouces,  n'ont  pas  eu  le  mSme  succte :  mais  lea  easais 
n'oDt  peut-£tre  pas  et^  encore  asaei  r^^t^  ni  aaaez  suivis."  (Hem.  pour 
s.  il  t'hist.  des  losectes,  t.  vi.  p.  59. J  Thinking  the  latter  statement  very  ' 
probable,  1  retried  the  experiments,  during  the  psst  year,  with  more  care, 
ud  in  every  case  with  lucpeii. 
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expected  a  mere  piece  of  five  segmentB  to  be  preserved  as  thi« 
was,  even  though  endowed  with  the  power  of  recovery,  yet  we 
caniiot  regard  go  extended  and  remarkable  a  timction  as  this 
appears  to  be  as  useless  or  inoperative  in  the  natnral  conrse  of 
Naid.life. 


XXXVII. — Onthe  GeoffraphicalDutrHnOion  and  Varieties  of  the 

Hmey-Bee,  with  Remarks  ttpon  the  Exotic  Honey-Beea  of  the 

Old  World.    By  Br.  A.  Geestackeb. 

[Concluded  from  p.  283.] 
After  some  remarks  on  the  singular  fact  that,  in  Africa,  which 
generally  exhibits  such  a  remarkable  uniformity  in  its  insect- 
fauna,  the  geographical  distribution  and  varieties  of  the  Honey- 
Bee  are  more  complicated  thtp  elsewhere,  the  author  proceeds 
to  the  consideration  of  the  diffusion  of  the  Bee  in  Amenca. 

The  American  form  is  identical  with  the  dark-coloured  North- 
European  one.  In  some  American  countries,  for  example,  Brazil, 
the  Bee  is  knovm  to  have  been  introduced  from  Europe ;  but  it 
has  been  questioned  whether  this  applies  equally  to  other  regions, 
such  as  North  America,  where  the  Hon^-Bee  has  existed  much 
longer.  With  the  exception  of  Olivier  (Enc.  M^th.  Ins.  i.  p.  40), 
who  doubted  the  identity  of  the  American  Bee  with  the  European 
apecies,  the  beet  European  entomologists  have  been  in  favour  of 
the  introduction  of  this  insect  from  Europe  into  America.  Dr. 
Gerstacker  quotes  Latreille*,  St.  Fai^^ut,  WestwoodJ:,  and 
Lacordaire  §  in  support  of  this  statement.  Latreille  states,  on 
the  authority  of  Bosc,  that  in  North  America  "the  savages  know 
that  they  are  in  proximity  to  the  possessions  of  the  Anglo-Ameri- 
cans by  the  presence  of  the  societies  of  these  insects."  Among 
the  native  American  writers  the  author  quotes  Thomas  Jefferson, 
who,  in  his  'Notes  on  the  State  of  Virginia'  (1787,  p.  121), 
epe^s  as  follows  : — "  The  Honey-Bee  is  not  a  native  of  our 
continent.  The  Indians  concur  with  us  in  the  tradition  that  it 
was  brought  from  Europe ;  but  when,  and  by  whom,  we  know 
not.  The  Bees  have  generally  extended  themselves  into  the 
country  a  little  in  advance  of  the  white  settlers.  The  Indians 
therefore  call  them  '  the  white  man's  fiy,'  and  consider  their 
approach  as  indicating  the  approach  of  the  settlements  of  the 
whites." 

Prince  Maximilian  of  "Wied  (Reise  in  Nord-Amerika,  i.  p.  180 
&  ii.  p.  346)  speaks  in  similar  terms  of  the  introduction  of  the 

*  Humboldt,  Obi.  Zool.  p.  299,  and  Ann.  Miu.  p.  16?. 

t  Hist.  Nat.  Ini.  Hym^n.  i.  p.  401. 

X  Inlrod.  iL  p.  28S.  §  Introd.  &  I'Entom.  p.  £43. 


.y  Google 


834      Dr.  A.  Qerstacker  on  the  Oeoffr^kical  Datribution 

Hone^'Bee  into  the  United  States,  and  adds  tliat  "it  is  nov 
diffused  far  up  the  Missourij  and  its  honey  is  cat  out  of  the 
hollow  trees  by  Indians  and  whites."  John  Josselyn  (Voyage 
to  New  England,  1663,  p.  120)  says, "  The  HoDey-Bees  are  car- 
ried over  by  the  EDglish,  and  thrive  there  (in  New  England) 
exceedingly;"  and  Benjamin  Smith  Barton,  in  a  learned  and  im- 
partial memoir  entitled  "  An  Inquiry  into  the  Question  whether 
the  Apit  mellifica,  or  true  Uoney-Bee,  is  a  native  of  America " 
(Trans.  Aracr.  PhU.  Soc.  iii.  pp.  251-261,  Philadelphia,  1793), 
expresses  himself  decidedly  in  favour  of  Uie  introduction  of  the 
Bee  from  Europe,  and  supports  his  opinion  by  the  most  con- 
vincing proofs. 

Author!  have  not  been  wanting,  howeverj  especially  among 
the  North  Americans,  who  have  endeavoured  to  give  their  country 
the  credit  of  the  original  possession  of  so  valuable  an  insect  as 
the  Bee.  The  ailments  of  Van  der  Heuvel,  in  his  memoir 
"On  American  Honey-Bees"  (Silliman's  Journal,  iii.  pp.  79- 
86, 1821),  already  sufficiently  refuted  by  Brun  (Bienenzeitung, 
1^8,  pp.  37-44),  are  evidently  chiefly  derived  from  a  treatise 
by  a  Dr.  Belknap,  published  in  1792,  and  entitled  'A  Discourse 
intended  to  commemorate  the  discovery  of  America  by  Christo- 
pher Colnmhas.'  An  appendix  to  this  latter  memoir  contains  an 
ailment  against  the  European  origin  of  the  North  American 
Honey-Bees,  supported  on  the  following  iwt&: — 1.  Columbus, 
on  his  first  return  from  the  Antilles,  when  threatened  with  de- 
struction in  a  storm,  inclosed  a  report  of  his  voyage  in  a  capsule 
of  wax  which  he  obtained  at  Hispaniola.  2.  According  to 
Porcbae,  the  Meiicaiis  had  to  furnish  a  certain  quantity  of 
honey  yearly  as  tribute  to  their  kings,  even  before  the  arrival  of 
the  Spaniaras.  3.  Also  according  to  Furchas,  when  Ferdinand 
de  Soto,  in  the  year  1540,  came  to  Chiaha  in  Florida,  he  found 
amongst  the  stores  of  the  Indians  of  that  place  a  pot  full  of 
Bees'  honey.  At  this  time  no  Europeans  were  settled  in  America, 
except  in  Mexico  and  Peru ;  whence  the  author  concludes  that, 
before  the  arrival  of  Europeans,  the  Honey-Bee  must  have  existed 
as  far  north  as  Florida.  Witlk  regard  to  the  first  case,  as  indi- 
cated by  Barton,  the  wax  used  by  Columbus  might  have  been 
obtained  from  plants,  such  as  Myrica  cenfera;  but  indigenous 
Honey-Bees  of  the  genera  Trigona  and  Meiipona  existed  in  the 
Antilles  before  their  discovery  by  Europeans.  Clavigero  was 
acquainted  with  five  Mexican  species  of  Honey-Bees,  and  we 
DOW  know  at  least  sixteen ;  so  that  the  Mexicans  could  have  had 
no  want  of  honey  even  before  the  arrival  of  Cortee.  Thus  both 
the  first  evidences  adduced  by  Belknap  come  to  nothing.  An 
apparently  stronger  proof  of  the  early  exiatuice  of  the  true 
Honey-Bee  in  Mexico,  which  has  escaped  both  Belknap  and 
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Barton,  ia  to  be  found  in  the  work  of  Hernandez  on  New  Spain 
(Franc.  Hernandez,  Reram  medicarum  I^ovie  HiapaniK  The- 
sanniSj  Romse,  \&4&,  lib.  ix.  p.  333.  cap.  21).  Hernandez  sa^, 
"  Mnlta  mellia  genera  in  Nova  Hispania  mihi  adhuc  obserrars 
licuit,  non  loco  solum,  vcluti  vctere  orbe,  verum  ipsa  materia  et 
apnm  diversis  generibus  distantia.  Frimum  est  Hiapaniensi  per 
omnia  simile  idemqoe  et  quod  ab  apibus  Hispauicis  congeneribus 
sponte  in  cavitatibus  arborum  fabricetur,  quas  Indi  sectas  in 
apiaria  reponunt  ac  congerunt."  Such  evidence  as  this,  from  an 
observer  only  seventy  years  later  than  the  conquest  ctf  Mexico, 
would  almost  seem  to  be  convincing;  but  it  may  be  urged,  on 
the  one  hand,  that  there  had  been  time  enough  for  the  intro- 
duction of  the  European  Bee  into  the  colony  and  for  ita  disper- 
sion, and  on  the  other,  with  more  probability,  that,  as  Hemandes 
had  DO  pretensions  to  be  a  practised  zoologist,  be  mistook  one 
of  the  native  species  for  the  true  Honey-Bee.  This  is  rendered 
more  probable  by  the  existence  in  Mexico  of  a  species  of  Melt- 
pona  (still  undescribed)  intermediate  between  M.  nifiventrit  and 
bieolor,  Lepel.,  which  bo  closely  resembles  the  European  Honey- 
Bee,  at  least  in  form  and  size,  that  an  unpractised  observer  of 
the  sixteenth  century  might  easily  have  confounded  them. 

With  regard  to  Belknap's  third  proof,  Barton  thinks  that,  on 
account  of  the  occurrence  of  indigenous  Bees  (Melipona,  Tri- 

fma),  the  pot  of  honey  found  by  Ferdinand  de  Soto  in  Florida 
as  no  more  value  as  evidence  than  the  Mexican  tribute.  But 
this  notion  is  without  foundation,  as  we  have  no  evidence  of  the 
existence  of  such  Beea  in  Florida.  It  ia,  however,  not  impro- 
bable ;  for  as  on]y  one  species  of  Melipona  (the  A^  atrata,  Fab.) 
is  known  from  North  America,  whilst  the  northern  extension  of 
the  Melipona  and  Digona  otherwise  terminates  with  the  Antilles 
and  Mexico,  we  may  assume  with  great  prohabihty  that  this 
single  species,  which  extends  beyond  the  proper  district  of  its 
group,  will  exist  in  the  southernmost  portion  of  North  America. 
But  however  this  may  be,  Pnrchas's  staten^nt  can  by  no  means 
lead  to  the  assumption  that  the  European  Bee  exiated  in  Florida  in 
the  time  of  Ferdinand  de  Soto,  as  is  shown  by  another  report, 
by  a  Portuguese  nobleman  who  accompanied  that  general  (A 
Belation  of  the  Invasion  and  Conquest  of  Florida  by  the  Spaniards 
under  Fernando  de  Soto).  In  this  it  is  stated  that  "The  In- 
dians of  Chiaba  had  a  great  quantity  of  butter  or,  rather,  &t,  in 
pots,  as  fiuid  as  oil ;  they  said  it  was  bear's  &t.  We  also  found 
there  walnut-oil,  aa  clear  as  the  ht,  and  a  pot  of  honey,  although 
neither  before  nor  afterwards  did  we  find  either  bees  or  hon^  in 
the  whole  of  Florida."  Barton  also  quotes  a  statement  of  Wil- 
liam Bartram's  which  directly  proves  .the  introduction  of  the 
Honey-Bee  into  Florida.    He  eaye,  "When  Bwtram  was  ii^ 
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West  Florida,  in  the  year  1775,  a  beehive,  the  only  one  in  the 
country  far  or  near,  tiaB  shown  to  him  as  a  curiosity ;  it  had 
been  brought  there  from  Bngland  when  the  English,  in  1763, 
took  possession  of  Pensacola.  In  East  Florida  the  Honey-Bee 
ia  certainly  now  (in  1793)  met  with  in  a  wild  state,  and  it  has 
been  known  there  for  a  long  time,  perhaps  a  hundred  yeara;" 
but  Bartram's  investigations  convinced  him  that  it  was  not  in- 
digenous  there.  Although  the  date  of  the  introduction  of  the 
Uoaey-Bee  into  North  America  cannot  be  fixed,  two  circum- 
stances mentioned  by  Barton  indicate  clearly  that  it  must  have 
been  introduced  by  the  whites.  One  of  these  ia  the  name  of  the 
"white  man's  fly,"  given  to  the  insect  by  the  Indians;  the 
other  the  fact  that  when  John  Elliott  was  translating  the  Bible 
into  the  language  of  the  Indians,  no  expression  existed  in  the 
latter  for  either  wax  or  honey. 

Howerer  probable  it  may  appear,  from  these  considerations, 
that  the  Honey-Bee  was  introduced  into  North  America  from 
Europe,  we  still  want  the  certain  historical  proof  of  the  intro- 
duction, and  of  the  time  when  it  took  place ;  nevertheless  the 
following  historical  evidence  renders  the  fact  of  the  introduction 
from  Europe  not  in  the  least  doubtful ; — 

1.  According  to  Barton  [loc.  cit.  fupra,  p.  251),  Penn,  the 
founder  of  PeDnsylvanis,  does  not  mention  the  Bee  in  a  letter  of 
details  to  his  friends,  in  the  year  1683 ;  had  it  been  a  native  of 
Pennsylvania,  he  would  not  have  omitted  so  useful  an  insect 
from  his  catalogue  of  Fennaylvanian  animals.  The  older 
Swedish  writers  upon  Pennsylvania  also  do  not  mention  the  Bee. 
2.  LawHon  (Voyage  to  Carolina,  1704)  does  not  notice  the  Bee 
amongst  the  animals  indigenous  to  Carolina.  3.  Barton  {hc.cit. 
p.  358)  says,  "The  Honey-Bee  did  not  exist  in  Kentucky  when 
we  first  became  acquainted  with  the  country.  But  aboat  1780, 
a  beehive  was  brought  by  a  Colonel  Herrod  to  the  Falls  of  the 
Ohio,  since  when  these  insects  have  increased  extraordinarily. 
Not  long  since  a  hunter  found  thirty  wild  swarms  in  one  day." 
4.  Barton  further  states  that  "  Honey-Bees  were  not  found  in 
the  Jenessie  district  of  New  York  either  at  the  time  when  it  was 
first  visited  or  for  a  considerable  time  afterwards.  Becently 
(towards  1793)  two  beehives  were  introduced,  and  these  will 
nndoubtedly  soon  spread  over  the  neighbourhood."  5.  D.  B. 
Warden  (Statistical,  Political,  and  Historical  Account  of  the 
United  States,  1819,  vol.iii.  p.  139),  quoting  from  Bradbury, 
says, "  Before  the  year  1797  the  Honey-Bee  was  not  found  to  the 
west  of  the  Mississippi ;  they  are  now  seen  as  high  up  as  the  Maha 
nation  on  the  Missouri,  having  proceeded  westward  600  miles 
in  fourteen  years."  6,  7.  Humboldt,  speaking  of  the  wax  pro- 
duced in  Cuba,  Bays  that  it  ia  produced  chiefly  by  the  European 
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Bee,  vhich  has  been  mucli  cultivated  since  the  year  1772*.  The 
Bee  was  introduced  from  Florida.  8.  According  to  Bamon  de  la 
Sagra  (Hiatoria  de  la  isla  de  Cuba,  18SI,  p.  80)  the  introduction 
of  the  Honey-Bee  into  Cuba  took  place  from  Florida  in  1764; 
and  in  that  anthor'a  'Natural  History  of  Cuba'  (ii.  7.  p.  327} 
Apia  mellifica  is  mentioned  as  introduced  into  Cuba.  9.  Ulloa,  as 
quoted  by  OUvier  (Enc,  m^th.  Inaectes,  i.  p.  49),  gives  the  date 
1764  for  the  introduction  of  the  Honey-Bee  into  Cuba,  and  de- 
scribes the  extraordinary  rapidity  with  which  the  insects  multi- 
plied and  spread  themselves  over  the  country.  10.  Morean  de 
Siunt-Mery  (Desc.  de  la  partie  Fran^aise  de  I'lle  Saint-Domingue, 
tome  ii.  p.  112,  1798)  gives  the  date  1781  for  the  introduction 
of  the  Honey-Bee  into  St.  Domingo;  he  says  it  was  brought 
from  Martinique  by  the  Comte  de  la  Croix. 

From  these  various  reports  we  gather  that,  in  the  most  dif- 
ferent parts  of  North  America,  where  the  Honey-Bee  now  ensta, 
it  was  wanting  not  very  long  since,  and  that  in  some  of  them 
(e.g.  in  New  York  and  to  the  west  of  the  Mississippi)  it  was 
on^  introduced  about  seventy  or  even  sixty-five  years  ago.  We 
first  find  the  Bee  in  West  Florida  in  the  year  1763 ;  in  1780, 
first  in  Kentucky ;  a  little  before  1 793,  first  in  New  York ;  since 
1797,  westward  of  the  Mississippi.  (In  English  North  America, 
according  to  Josselyn,  it  existed  as  early  as  the  seventeenth  cen- 
tuiT,  having  been  introduced  there  from  England.)  Thus  the 
difiusion  of  the  Bee  has  taken  place  in  North  America  in  a 
north-westerly  direction.  Tbe  introduction  into  West  Florida 
by  the  English  took  place  in  1763 ;  in  1764  the  Bee  was  intro- 
duced from  Florida  into  Cuba,  bat  from  San  Augustino  in  East 
Florida,  where,  according  to  Bartram,  the  insect  existed  at  the 
end  of  the  seventeenth  century,  having  probably  been  intro- 
duced by  the  Spaniards.  This  joint  introduction  by  the  English 
and  Spaniards  is  borne  out  by  the  fact  that  amongst  both  these 
nations  we  find  the  dark  form  of  the  Honey-Bee,  which  also  is 
the  one  occurring  in  America;  whereas  the  Asiatic  form,  from 
which  the  American  Bees  would  most  probably  have  descended 
bad  their  migration  taken  place  naturally,  is  the  most  light- 
coloured. 

The  extraordinary  manner  in  which  the  Honey-Bee  has  thriven 
in  America  since  its  introdu<^ion  is  shown  most  strikingly  by  the 
production  of  wax  in  Cuba,  where  the  cultivation  of  Bees  has 
been  earned  on  veir  extensively  since  1772.  According  to 
Humboldt  (Essai  polit.  sur  Cuba,  i.  p.  269),  the  average  ex- 
port of  wax,  between  1774  and  1779,  was  only  2700  arrobas 
(=81,000  pounds);   in  1803  it  amounted  to  42,700  arrobas 

*  Euai  polit.  sur  la  Nouvelle  Espagne,  1 
poUt.  *ur  llle  de  Cuba,  1826,  tome  i.  p.  259. 
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(s3  1^1,000  poands).  la  Ramon  de  la  Sagra'a  '  Uiatoria 
Fisica,  &c.,  de  la  isla  de  Cuba  (i.  pp.  283  &  299)  we  find  aa  the 
average  amouut  for  the  first  thirty  years  of  the  present  century, 
69,476  arrobas  {=S,084,280pQUDd8)  of  wax,  and  84,044  arrobas 
(=2,521,320  pounds)  of  honey.  The  quantity  haa  probably 
increased  considerably  in  the  last  twenty  years. 

Of  the  difi^usion  of  the  Honey-Bee  in  America  south  of  the 
Antilles  and  Mexico  we  know  very  little.  It  is  found  in  Hon- 
duras, according  to  Squier  (Notes  on  Central  America,  particu- 
larly the  States  of  Honduras  and  San  Salvador,  1855,  p.  199), 
but  does  not  appear  to  have  extended  itself  aonthwarda  from 
that  GOtmtry,  as  it  is  not  even  mentioned  as  occurring  in  Costa 
Rica  by  Wagner  and  Scherzer  (Die  Bepubljk  Costa  Rica  im 
Gentral-Amerika,  Leipzig,  1856),  although  we  can  hardly  sup- 
pose that  Wagner  would  have  passed  it  without  notice  bad  he  seeu 
it  there.  According  to  oral  communication  from  Prof.  Earsten, 
the  Bee  does  not  occur  in  New  Granada  and  Venezuela;  nor  has 
it  been  sent  from  those  republics  by  Moritz.  The  introduction 
of  the  Bee  into  Brazil  (Minas  Geraes)  took  place  from  Portugal 
in  1845,  according  to  Beiohardt  (Bnin,  Bienenzeitung,  1858, 

6,  43) ;  and  its  great  diffusion  there  is  indirectly  testified  by 
unneister  (Reise  nach  Braailien,  p.  220).  The  absence  of  the 
Bee  in  the  States  of  La  Plata  and  Chili  appears  from  there 
being  no  mention  of  it  in  the  works  of  Burmeister  and  Claude 
Gay  (Reise  durch  die  La  Plata  Staaten,  Halle,  1861 ;  Historia 
fisica  y  politica  de  Chile,  Zoologia,  torn,  iii.-vii.). 

On  the  Australian  continent  the  Honey-Bee  does  not  yet 
appear  to  exist;  and  Australia  appears  to  be  peculiarly  poor  in 
honey-gathering  insects,  as  we  do  not  yet  know  even  a  Bombut 
from  that  country.  Only  a  small  species  of  Trigona  has  lately 
been  described  by  Smith  (Catal.  Hymen.  Brit.  Mus.  ii.  p.  414). 


With  regard  to  the  distinctions  existing  among  the  hive-bees 
of  different  localities,  upon  which  Latreille  and  others  hare 
founded  specific  characters,  the  author  remarks  that  these  con- 
sist exclusively  of  differences  of  colour,  and  are  so  variable  that 
no  dependence  can  be  placed  upon  them.  The  colour  of  the 
acuteUum,  upon  which  Latreille  even  based  two  groups  of  spe- 
cies, has  so  little  constancy  that  in  three  specimens  from  the 
same  locality  as  many  gradations  from  light  to  dark  may  be  de- 
tected. The  identity  i^  the  Italian  with  the  northern  Bee  is 
demonstrated  by  the  perfect  mutual  fertility  of  the  two  forms; 
wid  the  African  form  approaches  much  more  closely  to  the 
Italian  than  the  latter  does  to  the  northern  Bee.  The  author 
describes  the  following  forms  of  Bee«  as  known  to  him,  arrangitig 
them  according  to  the  localities  in  which  they  occur :-- 
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1.  NoKTH   GiKMANT    (Berlin,   Neustadt  -  Eberswalde,   Hartz, 

Erzgebirge). — Namerous  Bpecimcns:  queens,  drones,  and 
workers. 

a.  Unicoloroua  dark  northern  Bee.  Seen  on  the  crest  of  the 
Erzgebii^e,  sparingly,  at  a  height  of  2800  feet ;  in  larger 
quantity  on  the  summit  of  the  Brocken,  at  3500  feet,  in 
Angiiat  1856. 

b.  One  epecimen  of  a  worker,  captured  by  King  at  the  be- 
ginning of  this  century,  near  Berlin,  has  on  the  second 
abdominal  segment  a  reddiah-yellow  basal  band  of  one- 
third  of  its  length. 

c.  Italian  Bee  of  very  recent  times  (imported). 

d.  Crosses  of  the  northern  and  Italian  Bees,  of  rery  recent 
date. 

2.  South  of  Fjiance. — 8  specimens  of  workers. 

a.  (2  sp.)  Unicolorous  northern  Bee. 

b.  {l  sp.)  of  early  date  (beginning  of  this  century) ;  Italian 
Bee,  with  a  reddish-brown  scutellnm. 

3.  Andalusia  (StandingerfWaltl). — 6  specimens  of  workers, 

e.  (5  sp.)  Unicolorous  northern  Bee. 

b.  (1  sp.)  More  densely  clothed  with  yellowish  hair  than  the 
northern  Bee ;  a  very  amall  reddish-yellow  point  on  each 
side  of  the  hase  of  the  second  abdominal  segment. 

4.  FoKruQAi  (Hoffmanns^g). — 3  workers,  1  drone. 

a.  (2  sp.)  Unicolorous  northern  Bee. 

b.  (1  sp.)  A  narrow,  transverse,  yellow  spot  on  each  side  of 
the  base  of  the  second  abdominal  segment ;  scuteUum  with 
a  yellowiah-red  apex. 

5.  LiocBiA  (Spinola). — 5  specimens,  drones  and  worken. 
Italian  Bee  (types  of  the  Apis  ligi^ica,  Spin.). 

6.  Sicily  (Schulti). — 1  worker. 

Italian  Bee  with  the  scutellum  almost  entirely  reddish -yellow. 

7.  Valteline  (Italian  Switzerland). — 1  specimen*,  of  the  year 

1858.     Italian  Bee. 

8.  BoTZEK  IN  THE  Tysol  (Kahr). — 2  specimens,  1861. 
Somewhat  smaller  than  the  northern  Bee ;  first  abdominal 

Xent  above,  and  the  second  to  three-fifths  of  its  length, 
sh  yellow ;  scutellnm  black.  (At  Trent  the  Italian  Bee 
only  is  known.  Near  Botzen  the  German  form  begins  to 
occur.) 

9.  Dalhatia  (Ehrenbei^,  Stein). — 1  specimens. 

a.  (S  sp.)  from  Spalato,  1853.  Unicoloroos  norUiera  Bee. 

b.  (I  sp.)  of  earlier  date.  Somewhat  smaller  and  more  slender 
than  the  German,  more  denady  clothed  with  yellow  hair ; 

*  WbeB  not  otiuswiM  stated,  the  folUnring  deaeriptioiu  ue  al!  of 
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first  abdominal  BegtDent  above,  BeconcI  to  three-fifths  of  its 
length,  and  middle  of  scutellum  reddish  yellow. 

10.  Mehadia  id  the  Banat  (Stein). — 1  specimen. 
Exactly  like  b.  from  Dalmatia. 

11.  Russia  (Pallas). — 1  apecimen. 

Unicolorons  nortliem  Bee;  sent  by  Pallas  as  Apis  camera,  PalL 

12.  Gkeecb  (Kriiper). — 1  specimen. 

Scarcely  smaller  than  the  northem  Bee ;  second  abdominal 
segmeDt  on  each  side  at  the  base  with  a  small  reddish- 
yellow  point. 

13.  Criuea  (Nordmann). — 16  specimens. 
0.  (5  sp.)  Unicolorous  Dorthem  Bee. 

b.  (5  sp.)  Similar,  but  the  second  abdominal  segment  with  a 
small  yellow  point  on  each  side  at  the  base. 

c.  (1  sp.)  The  yellow  point  extended  into  a  tranarerse  spot. 

d.  (4>  sp.)  Inst^d  of  the  transverse  spots,  a  reddish-yellow 
band  on  the  seeond  segment,  occupying  progressively  one- 
fifth,  one-third,  and  one-half  of  its  length. 

e.  (1  sp.)  First  abdominal  segment  and  second  to  two-thirds 
of  its  length  reddish  yellow;  scutellum  reddish  in  the 
middle, 

14.  Rhodes  (Locw).- — 8  Hpecimens. 

a.  (]  sp.)  With  a  reddisn-yellow  transverse  spot  on  each  side 
the  base  of  the  second  segment;  scntellum  all  black. 

b.  (I  sp.)  Similar,  but  scutellum  with  a  red  apex. 

c.  (1  sp.)  With  a  reddish-yellow  transverse  band  occupying 
one-third  the  length  of  the  second  segment;  scuteUum 
with  the  apex  red. 

d.  (5  sp.)  Reddish-yellow  band  of  second  segment  one-third 
to  two-thirds  of  its  length;  first  segment  above  and  the 
whole  or  greater  part  of  the  scutellum  yellowish  red.  All 
the  specimens  of  the  same  size  as  the  northem  Bee,  but 
more  densely  clothed  with  more  intensely  yellow  hair. 

15.  Ephebus  (Loew).' — 1  specimen. 

Iiike  the  northern  Bee,  but  more  densely  clothed  with  paler 
greyish-yeUow  hair. 

16.  Bbubsa  (Thirk). — 2  specimens. 

a.  Size  of  the  northem  Bee,  and  similar  in  colour  and  clothing, 
but  with  a  yellow  point  on  each  side  of  the  second  abdo- 
minal segment. 

b.  A  little  smaller  than  the  northem  Bee ;  first  segment  and 
second  to  two-thirds  of  its  length,  and  the  entire  scutellum 
reddish  yellow. 

17.  Cadcasdb  (Pallas). — I  specimen. 

Colouring  as  in  6.  from  Brussa ;  size  a  little  larger.  (This 
specimen  sent  by  Pallas  as  his  Apit  rem^i). 


.y  Google 


and  VarUlies  of  the  ffoney-Bee.  841 

18.  Egtpt  (Ehrenberg). — 6  Bpedmens. 

Smaller  and  more  slender  than  the  northern  Bee;  both  the 
hairy  and  downy  clothing  whitish,  sometimea  yellowish  on 
the  thorax ;  smoky  brown  only  on  each  side  of  the  vertex, 
whitish  in  the  middle.  Apicea  of  the  mandibles  and  frontal 
tnbercles  rusty  red ;  first  and  second  abdominal  segments 
reddish  yellow  to  the  margin,  third  segment  to  half  its 
length;  scutellum  almost  entirely  reddish  yellow,  (-^pts 
foBciata,  Lat.) 

19.  Arabia  Felix  (Ehrenberg). — 1  specimen. 
Agreeing  with  the  Egyptian  Bee. 

20.  SYRU  (Ehrenberg). — 5  specimens. 

Almost  identical  with  the  Egyptian  Bee,  bnt  the  thorax  clad 
all  over  with  yellowish  hair,  and  the  yellow  band  of  the 
second  abdominal  segment  varying  between  one-half  and 
four-fifths  of  its  length ;  size  a  little  larger. 
31.  HiHALATA  (UofFmeister). — 1  specimen. 

Size  and  colouring  of  the  Syrian  specimens,  but  the  scutellum 
brownish  to  the  yellow  apex. 

22.  China  (Colomb). — I  specimen. 

Size  and  colouring  of  the  Egyptian  Bee,  but  the  vertex  en- 
tirely clothed  with  fuliginous  hair.     (A,  cerana,  Fabr.) 

23.  Seneoahbu  (Mion), — 1  specimen. 

Size  and  colouring  of  the  Egyptian  Bee,  bnt  the  hair  more  of 
a  greyish  yellow.     {A.  Adiaiscmii,  Lat.) 

24.  Guinea  (Isert). — 2  specimens. 

a.  Size  intermediate  between  that  of  the  Egyptian  and  northern 
Bees;  apices  of  the  mandibles  and  frontal  tubercles  rusty 
red ;  scutellum  nearly  all  yellowish  brown ;  first  abdominat 
segment,  and  second  as  fiur  as  the  half,  yellowish  red  above. 
{Apis  niffriiantm,  Lep.) 

b.  Same  size;  colour  uniform  light  brown. 

35.  Cape  op  Good  Hope  (Krebs). — 10  specimens.     All  some- 
what smaller  than  the  northern  Bee. 

a,  (4  sp.)  Blacluah  brown,  with  only  a  narrow  basal  margin 
of  reddish  yeUow  on  the  second  segment;  scutellum 
black. 

b,  (1  sp.)  Similar,  but  the  yellow  border  of  the  second  seg- 
ment dilated  on  each  side  into  a  spot, 

c,  (2  sp.)  Similar,  but  the  second  segment  reddish  yellow  for 
almost  half  its  length;  scutellum  in  one  specimen  reddish 
brown.  {A.  caffi^a,  Lep.) 

d,  (3  sp.)  First  segment  to  the  ma^;in,  second  to'  two-thirds, 
and  third  to  almost  half  its  length  ydlowiah  red;  scutellum 
with  the  whole  middle  reddish. 

.  e.  [I  sp.)  Similar,  but  the  whole  scutellum  reddish  yellow. 
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26.  Poet  Natal  (Wahlbei^). — 1  specimeD. 
Exactly  lilce  specimen  e.  irom  the  Cape. 

27.  MosAUBiQOE  (Peters). — i  BpecinienB. 
Exactly  like  specimen  «.  from  the  Cape. 

28.  Maitbitius  (Deyrolle). — 1  specimen. 

Similar  in  site  to  the  Cape  specimens;  colonr  ^tirely  dark, 
almost  black  upon  the  abdomen;  hair  scanty. 

29.  Pennbtltania   (Zimmermannj   Sommer).' — i  workers,  1 
drone. 

Worker  a  httle-  more  slender  than  the  northern  Bee,  like  tbia 
in  coloni  and  clothing,  with  only  a  narrow  reddish-yeUow 
basal  border  on  the  second  abdominal  segment. 

30.  Mexico  (Deppe). — i  workers,  1  drone. 
Exactly  like  the  northern  Bee. 

81.  Cuba  (Riehl).— 1  worker,  1  drone.     As  Mexico. 

82.  FoKTo  Rico  (Moriti). — 1  worker.     As  Mexico. 

Of  the  colour-Tarieties  here  described,  the  most  convincing 
proof  of  the  inconstancy  of  the  colour,  and  consequently  of  a 
probable  intermixture  of  different  varieties,  is  furnished  by 
Nob.  13, 14,  and  25,  which  at  the  same  time  prove  that  not  the 
least  dependence  can  be  placed  upon  the  coloration  of  the  &cn> 
tellum.  The  variability  of  the  coloration  nnder  the  different 
numberE  gives  transitions  from  one  form  to  another ;  and  thus  it 
becomcB  impossible  to  define  clearly  limited  varieties.  Latreille 
and  Lepelletier  made  8  species  out  of  the  Honey- Bee  j  with 
equal  justice  we  might  now,  from  the  existing  materials,  make 
20-30.  But  by  referring  those  Bpecimens  which  evidently  form 
transitions  from  one  principal  race  to  another  to  the  race  with 
which  they  have  most  in  common,  we  may  get  six  principal 
varieties,  with  the  following  geographical  distribution : — 

1.  The    unicolorouB,  dark  northern  Bee  (including  the  most 

nearly  allied  lighter  varieties)  occurs  in  Northern  Europe, 
where  until  very  lately  it  was  the  only  form ;  in  the  south 
of  France,  Portugal,  the  south  of  Spain,  and  Algiers ;  like- 
wise in  some  districts  of  Italy,  in  Ddmatia,  Greece,  the 
Crimea,  and  on  the  islands  and  coast  of  Asia  Minor; 
lastly,  in  Guinea,  at  the  Cape  of  Good  Hope  (probably  in- 
troduced), and  in  a  great  part  of  North  America  (certainly 
introduced). 

2.  The  Italian  Bee  (with  a  black  scutellnm)  oecnrs  almost  ex- 

clusively in  different  districts  of  Italy,  especially  in  the 
northern  parts,  including  the  Tyrol  and  the  Valteline. 
Introduced  lately  into  Northern  Europe. 

3.  A  variety  differing  from  the  Italian  Bee  in  its  yellow  scntel- 

lom  occora  in  the  south  of  Prance,  in  Sicily,  Salmatiaj 
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the  Banat,  the  Crimea,  the  islands  and  contiaeot  of  Aua 
Minor,  and  on  the  Caucasus. 

4.  The  Egyptian  Bee  is  diifosed  from  Egypt,  through  Syria  and 

Arabia,  and  passes  imperceptibly,  through  a  lighter  variety 
occurring  on  the  Himalaya  and  in  China,  into 

5.  The  specific  African  Bee,  which  extends  over  the  whole  of 

Africa,  from  Abyssinia  and  Senegambia  to  the  Cape. 

6.  The  black  Madagascar  Bee  is  limited  to  Madagascar  and  the 

Mauritius.  

In  the  concluding  portion  of  his  ^pet  the  author  treats  of 
the  exotie  Honey-Bees  of  the  Old  World  distinct  from  Apit 
mellijica.  He  conimes  his  attention  to  the  Old-World  forms 
because,  although  America  possesses  numerous  species  of  honey- 
gathering  Bees,  these  belong  to  geners  (Mel^ona  and  TVigona) 
which  differ  greatly  from  the  Hive-Bee  both  in  characters  and 
ia  value;  so  that  wherever  the  European  Bee  has  been  intro- 
duced, they  have  lost  their  importance  as  producers  of  wax  and 
honey.  Some  of  the  East-Indian  species,  on  the  contrary,  ap- 
pear to  be  of  great  value ;  and  their  introduction  into  other  suit- 
able localities  might  be  found  useful.  These  Bees  inhabiting 
the  continent  and  islands  of  India  are  also  in  considerable  con- 
fusion as  regards  their  specific  identity,  too  much  stress  Laving 
been  laid  upon  variations  of  colour  in  them,  as  in  the  varieties 
of  the  European  Bee :  instead  of  thirteen  species,  described  by 
Fabricius,  LatreiUe,  Klug,  Gu^rin,  and  Smith,  the  author  con- 
siders that  there  are  only  three,  all  belonging  to  the  genus  Apis, 
but  forming  the  following  two  groups : — 

GaotTF  I.  Vertex  distinctly  narrowed  by  the  large  compound 
eyea,  so  that  the  posterior  ocelli  are  more  distant  from  each  other 
than  from  the  eyes.  Abdomen  remarkably  elongated,  somewhat 
flattened  above;  metatarsus  of  the  hind  legs  with  thirteen  trans- 
verse rows  of  bristles  on  the  inside.  In  the  anterior  wings  the 
recurrent  nervure  issues  very  near  the  apex  in  the  third  cu- 
bital cell.  Here  belongs  Apis  dortaia,  Fab.  {nigr^tennis,  Lat.}, 
with  its  two  colour  varieties,  Apis  zonata,  Guer.j  and  A.  zonata, 
Smith. 

Gbottp  II.  Vertex  not  perceptibly  narrowed,  so  that  the  hinder 
ocelh  are  not  more  distant  from  each  other  than  irma  the  com- 
pound eyea.  Abdomen  oval,  convex  above ;  metatarsus  of  the 
bind  legs  with  nine  transverse  rows  of  bristles  on  the  inside. 
Recurrent  nervure  issuing  far  from  the  apex  in  the  third  cubital 
cell.  Here  belong,  with  Apis  mellijica,  the  two  smaller  East- 
Indian  species, — 1.  Ajn*  indica.  Fab.  {locialis,  Lat.],  tvith  its 
Tsxieties  A.  Peronii,  tat.,  A.  PerrottetH,  Gn^.,  and  A.  niffro* 
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cincta,  Smith ;  2.  Apitjiorea,  Fab.  {ijtdica,  Lat.),  with  its  drone, 
A.  lobttta.  Smith. 

The  first  of  the  three  Eest-Indian  ipecies.  Apt*  dorsata,  Fab,, 
ifl  remarkable  for  its  size,  as  dry  specimens  measure  7  j  to  8|  lines 
in  length.  Freshly  developed  specimens,  sent  from  Luzon  by 
Jogor,  are  of  a  light  pitchy-brown  colour  all  over  the  body  and 
legs,  and  their  clothing  of  hair  everywhere  brownish  grey;  the 
wings  are  hyaline,  with  a  distinctly  greyiah-brown  tint.  When 
completely  coloured,  the  head  and  antennae  are  shining  pitchy 
black;  vertex  clothed  with  long,  erect,  deep  blackish-brown 
hair;  the  border  of  the  upper  hp  and  mandibles  has  a  reddish- 
brown  tint;  the  two  firontal  tubercles  and  the  apices  of  the 
scapes  of  the  antennse  pale  rusty  red.  Ocelli  remarkably  large. 
Thorax  above,  as  far  as  the  scutellum  and  sides  of  the  breast, 
with  blackish-brown  hairs;  scutellum  and  metanotum  with 
tawny-yellow  hairs.  Anterior  wii^  dark  brown  along  the  outer 
margin,  paler  brown  over  the  whole  disk.  Legs  pitchy  black, 
fringed  with  batr  of  the  same  colour ;  the  brush  on  the  inside  of 
the  posterior  tarsi  cinnamon-red.  The  colouring  of  the  abdomen 
marks  three  varieties: — 

a.  Abdomen  above  clothed  with  densely  adpressed  hairs,  of  a 

uniform  yellow  colour,  or  only  a  little  more  dusky,  or  rather 
grey,  at  the  apex ;  beneath  pitchy  brown,  rusty  yellow  to- 
wards the  base.  Indigenous  in  Java.  Described  by  Fabri- 
cius  (Ent.  Syst.  ii.  p.  323.  64),  in  1 793,  as  Apis  dorsata ; 
afterwards  (1804)  by  Latreille  (Ann.  du  Mus.  v.  p.  170.  4) 
as  A.  niffr^ermis). 

b.  Abdomen  with  only  the  back  of  the  first  two  segments  yellow, 

and  the  rest  blackish  brown  or  nearly  black,  or  with  the 
middle  of  the  third  segment  also  yellowish,  and  the  base  of 
this  and  the  following  segment  adorned  with  a  transverse 
band  sprinkled  with  white.  Upon  this  variety,  figured  by 
Latreille  [loc.  cit.  pi.  13.  fig.  7),  Klug  (Mag.  Gesellsch. 
naturf.  Freunde,  i.  p.  264)  founded  his  A.  bicolor,  and 
Gu^in  (Belanger's  Voyage,  Insectes,  p.  504}  bis  A.  zonata. 
It  occurs  with  the  preceding  in  Java,  and  also  in  Ceylon 
(Nietner). 

e.  Abdomen  yellow  only  on  the  anterior  part  of  the  first  seg- 
ment ;  the  remainder  is  deep  black,  with  white-besprinkled 
basal  bands  on  the  third,  fourth,  and  fifth  segments  ;  these 
also  pass  to  the  lower  surface.  Examples  of  this  variety 
from  Celebes  are  the  largest,  and  others  from  Luzon  the 
smallest  of  all.  Smith  described  the  former  under  the  name 
of  A.  zonata  (Proc.  Linn.  Soc.  iiL  p.  8). 

-  This  is  evidently  the  species  mentioned  by  Knox,  in  his  work 
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Ob  Ceylon,  under  tbe  mme  of  Bambtiros*  He  says,  "  Th^ 
honey  ia  as  dear  as  water ;  they  place  their  nests  on  the  higheat 
branches  of  trees,  and  take  no  trouble  to  conceal  them.  At  a 
certain  season  of  the  year,  whole  villages  go  ont  to  collect  their 
honey."  The  qneen  and  drone  of  this  species  are  sdU  uu- 
Imown. 

The  second  species,  A.  indica,  Pab.>  most  resembles  <rar  Ea- 
ropean  Bee  in  form  and  colonring,  but  is  much  smaller,  dry 
specimens  measuring  only  4^  lines.  This  species  is  subject  to 
great  variation  of  colour  in  most  parts  of  the  body,  and  even  in 
the  wings.  Adopting  the  coloration  of  the  abdomen  as  a  dis- 
tinction, the  following  three  chief  varieties  may  be  indicated : — 

a.  Abdomen  either  light  rusty  red  as  for  as  the  last  two  pitchy- 

brown  segments,  or  the  third  and  fourth  segments  firom  the 
apex  likewise  show  a  slight  brownish  tinge  at  the  base.  The 
scutellum  is  always  pale  reddish  yellow,  and  the  hair  of  the 
head  and  thorax  greyish  yellow.  The  dypeus  and  scape  are 
seldom  entirely  pitchy  brown ;  the  former  is  usually  reddish 
in  its  lower  half,  and  the  latter  in  the  middle.  This  pale 
variety  appears  to  be  chiefly  indigenous  to  the  continent  of 
India;  it  was  first  described  by  Fabricius  (Eat.  Syst.  Suppl. 
p.  274.  59)  as  Apis  Indica ;  then  byLatreille(/oc.ci/.  p.l72. 
7)  as  A,  soeialis ;  by  Lepelletier  (Hymenopt,  i.  pp.  404, 405) 
as  A,  sodaUs  and  dorsata;  and  lastly  by  Gu^in  (Iconogr. 
du  Begne  Anim.  p.  461)  as  A.  Delesserti. 

b.  Abdomen  with  the  first  two  segments  and  the  base  of  the  third 

reddish  yellow,  the  remainder  blackish  brown,  with  bands  of 
light  yellow  hair.  Scutellum  generally  pale,  sometimes 
blackish ;  the  hair  of  the  thorax  brownish  ydlow,  that  of  the 
vertex  fuliginous.  Clypeus  generally  all  black,  sometimes 
reddish  at  the  apex ;  scape  dark.  Principally  in  Java;  also 
at  Foona  (Hope).  Latreille  {loc.  cit.  p.  1 73.  8)  described  this 
form  as  A.  Penmii, 

c.  Abdomen  with  only  the  anterior  part  of  the  first  and  the  basal 

half  of  the  second  segment  reddish  yellow,  the  remainder 
blackish  brown.  Clothing  as  in  d ;  the  scutellum  partly 
blackish,  partly  reddish  yellow.  With  a  black  clypeus  and 
scape  this  variety  is  indi^nous  at  Pondicherry  and  in  Ceylon, 
and  has  been  described  by  Guerin  (Iconog.  p.  460,  f.)  as  A. 
Perrottetii;  with  a  red  clypeus  and  paler  scape  it  is  A.nigro- 
cincta,  Smith  (Proc.  Linn.  Soc.  r.  p.  93),  from  Macassar.  The 
latter  has  lately  been  received  ^m  Luzon,  where  it  is  mixed 
in  almost  eqofu  proportions  with  the  other  variety. 

Knox,  in  his  description  of  Ceylon,  says,  "  The  first  kind  of 
Honey-Bees  are  the  Mematses,  which  are  exactly  like  oni  Bees 

Ann.  ^  Mag.  N.  ETtst.  Sei.  3.  Vol.  xi.  23 
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vbich  Wfl  hsTo  in  England ;  tbe;  boiJd  in  hollow  treo^  iota 
whicli  the  people  blow,  and  firam  which  Hiev  take  hooej  sad 
mx,  without  any  diead  of  being  itang."  Here  he  Beema  to 
refer  to  the  A^  huSea,  which  he  erroDeonily  identifies  with  the 
Eojopean  Bee. 

The  third  East-Indian  spedes,  incorrectly  regarded  by  La> 
treillo  as  Arii  vuSca,  Fab^  but  whieh,  from  «  compariwn  with 
the  origtnu  specimenB  of  Fabricint,  ia  the  AxthopMara  fli>rea  of 
that  entomologist  (£nt  Syet.  ii.  p.  S41.  118),  and  most  there- 
fore be  called  Apis  ftorea.  Fab.,  is  the  smallest  of  all  known 
species,  the  wnkers  measoring  scarcelr  more  than  8J  linea. 
The  anthor  has  workers  from  Tranqoebar,  Java,  and  Poona, 
and  workers  and  dronea  &om  Ceylon.  This  nteciea  seems  to 
vary  leas  than  the  others,  although  young  workers  may  be  re- 
cognized by  the  light  colour  of  the  abdomen  and  the  rusty-red 
tint  of  the  legs,  scapes,  and  dypeus.  The  coloration,  in  fully 
developed  specimens,  is  as  follows ; — Head,  including  apper  lip 
and  antennE,  black,  with  only  the  frontal  tubercles  rusty  red ; 
thorax  and  legs  likewise  black,  and,  like  the  head,  clothed  with 
white  hairs.  Abdomen  graieraUy  with  the  first  two  segments 
tile-red,  the  rest  black,  and  with  snow-white  hair  at  the  base ; 
rarely  ttie  third  segment  shows  some  red,  and  still  more  rarely 
the  second  some  black.  The  wings  are  hyaline,  with  rasty- 
yellow  veins.  The  drones  which  are  behoved  to  belong  to  these 
workers  {ApU  lobata.  Smith,  Catal.  Apidie,  p.  416.  10)  are  con- 
siderably larger  than  the  workers,  namely,  4£  lines  long.  They 
have  the  body  black ;  thorax  and  two  tHisal  segments  of  the 
abdomen  cloUied  with  vellowish-gKy  hairs ;  the  apex  of  the 
abdomen  clothed  with  b^k  hair ;  the  third  and  fourth  segments 
naked,  ahinii^  Structural  characters  distinguishing  these 
drones  from  Uiose  of  the  European  species  are  as  foUow: — 

1.  The  head  is  more  convex,  and  the  eyes  therefore  laiger; 

2.  The  antennte  are  very  short,  the  flagelhim  scarcely  double 
the  length  of  the  scape ;  3.  The  metatarsus  of  the  posterior  legs 
is  very  peculiarly  forked ;  the  outer  branch  of  this  fork  is  the 
thicker,  inflated  on  the  outside,  hairy  within,  and  bears  at  its 
apex  the  fallowing  tarsal  jomts ;  the  inner  one  has  somewhat  the 
form  and  position  of  a  thumb,  and  is  only  two-thirds  the  length 
of  the  outer.  A  comb  unquestionably  belonging  to  this  species 
has  been  described  and  figured  by  Latreille  (/^nales  du  Mas. 
iv.  p.  S86,  pL  69,  and  Recueil  d'Obs.  de  Zool.  p.  302,  pi.  21).  In 
its  substance  it  agrees  precisely  with  that  of  Apit  meUifica ;  its 
cells  are  hexagonal,  applied  to  each  other  back  to  back,  and  with 
their  bases  alternating  and  interlocking.  The  difierence  in  the 
flize  of  the  cells  is  very  great :  83f  cells  of  A.  fiorea  occupy  the 
tame  i^nce  as  18;}  of  A.  meUifica.    The  droneHceUs  found  wiA 
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worlur-cdlls  in  tbe  oomb  ire  mack  Isrgn,  nmoh  thic&er  in  the 
wiDb,  and  newljr  ey lindneal  mteniilly. 

In  eondnaion,  the  anthor  enters  npon  the  qnection  of  Qi6 
aeelimatisBtion  of  new  forms  of  Bees.  For  Barope,  he  ttainki 
the  most  Tsltuble  form  would  be  the  EgvptlSD,  ptruf  on  scconnt 
of  their  beauty,  and  partly  because  of  their  nnwillingneas  to  use 
their  stings,  vhtch  appears  to  be  common  to  all  Mican  Bees, 
ftnd  is  also  one  of  the  recommendations  of  the  Italian  Bee.  The 
Syrian  Bee  agrees  so  closely  with  the  Egyptian  thirt  it  tnay 
prove  eqoally  valoable ;  and  next  to  these  in  value,  according  to 
the  author,  are  the  Bees  of  the  coasts  of  Asia  MinoT,  Of  the 
East-Indian  Bees,  the  introduction  of  the  fine  Jpia  dortata 
would  probably  be  most  welcome  to  the  European  bee-keepers  j 
bat  there  are  donbta  whether  it  would  bear  a  northern  elimate ; 
and  before  it  eao  be  introdooed  into  Europe,  it  must  be  domes* 
ticated  in  some  of  its  native  hannts.  The  author  suggests  that 
some  <rf  the  planters  <rf  Ceylon  might  soooeed  in  e&cting  this 
preliminary  object. 


XXXVIII. — On  Mierostelma  and  Onoba,  two  Form  of  Kinoid 
Gatteropodt;  teith  Notieei  of  ttew  Bpedea  of  the  litto'/rom 
Jtg>m.  By  Arthva  Adahi,  FJi.S.  ke. 
In  addition  to  the  new  species  of  Bissoid  genera  which  I  h«v« 
recently  published  in  the '  Annals,'  I  beg  to  bring  before  the 
notice  of  yonr  readers  an  entirely  new  form  and  several  new 
species  of  Onoba,  reselling  iny  ohservatioiu  on  the  gentu  lUa^ 
toma  for  a  fntmfl  communication,  which  will  eomjdete  my  «i* 
amination  of  the  family  Bissoidie  inhabiting  the  Seas  of  Japan. 

Qsnus  UiOBOBTBLiu,  A.  Adams. 

Testa  tnrrito-ovata,  rimata  j  spira  eoidea ;  Knfraetibns  lot^^tudi- 
nsliter  plicttis.  Apertors  oblongs,  sntice  prodncta,  snbemaUeulata ; 
labio  mcnuMSto,  rectiosculo ;  tabro  smtpUd. 

This  very  pretty  form,  which  most  nearly  resembles  the  genus 
Rissoina,  I  obtained  in  the  Qotto  I^ands,  by  a  cast  of  the  dredge, 
in  forty-eight  ftthoms  water.  The  shell  Mily  was  gfataiiMd }  so 
that  our  account  of  die  genus,  lilie  that  of  many  others  proposed, 
is  necessarily  very  imperfect.  Such  must  firequently  be  the  case 
with  regard  to  very  deep-water  toqoisitkniB  fr^  iu-oH  md 
httle-known  localities ;  and  such,  of  course,  is  always  the  case 
with  fossil  or  extinct  forms. 

In  the  sand  from  the  Same  locality  I  fwtunately  obtained 
Uring  examples  of  the  geqas  VerOtordia,  hitherto  oitly  kmwa 
23* 
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from  its  shell ;  and  I  tnty  here  take  the  opportanihr  of  stating^ 
that  the  trae  position  of.  the  genas  u  in  Anatiniose,  and  not 
with  Imcardia,  with  which,  in  a  former  communication,  I  had 
associated  it.  My  hrother,  in  examining  one  of  my  fresh  speci- 
mens, haa  proved  the  existence  of  an  ossicle  in  the  hinge,  very 
similar  to  that  in  Chamottrea  or  CUidothenu. 

Mierostelvta  Dadala,  A.  Adams. 
M.  testa  ovata,  rimata,  solids,  alba;  anfractlbus  5^,  planls,  postice 
angulatis  et  corooatis,  longitudioaliter  plicatis,  plicis  rec^a,  Talidks, 
(equalibos,  interstitilH  tranavenim  striatis ;  aniractu  ultimo  ma^o, 
pbci^  ultra  peripheriaTn,  eranidia ;  labro  maigine  postice  angu- 
lato. 
iToi.  Ootto  Islands;  48  fathoms. 

The  whorls  are  very  prettily  coronate  at  the  hind  part,  which 
flomeated  the  generic  name.  In  all  essentials  the  shell  appears 
to  oe  of  a  Rissoid  character,  reminding  one  somewhat  of  Ris- 
loina.  Had  there  been  any  indication  of  colnmellar  plaits,  it 
might  have  been  mistaken  for  a  Fyramidellid. 

GenuB  Onoba,  H.  &  A.  Adams. 

1.  Onoba  elegatu.  A- AdAma, 
Sittoa  tUgant,  A.  Adams,  Proe.  Zool.  Soc.  1851. 

Hab,  Seto-Uchi;  17  &thoma.     Yara;  9  fathoms,  mad. 

2.  Onoba  proeera,  A.  Adams. 
OMba  proeera,  A.  Adami.'Aim.  &  Mag.  Nat.  Hist.  1861. 

Hab.  Yara;  9  fathoms,  mud.     Mososeki;  7  fathoms. 

3.  Onoba  mirifica,  A.  Adams. 

O.  teata  sabulato-turrita,  alba,  semipellacida ;  anfractibns  S,  con- 
Texinsculis,  saturia  profondia,  transreium  lirada,  liria  validis, 
■ubdistantibos,  interadtiis  condime  caacellatia ;  anfractu  ulUmo 
costs  baaaU  inatructo ;  apeitura  ovata,  aatice  integra ;  peristomate 
continuD ;  labro  subdilatato,  margine  extns  Taricoao. 

Hab^  Kino-0-Sima;  Tanabe. 

A  small  shell,  but  exquisite  in  form  and  sculpture. 

4.  Onoba  bella,  A.  Adams. 
Sittoa  btOa,  A.  Adnms,  Prac.  Zool.  Soc.  1861,  p.  26;. 

Hab.  Yara ;  9  fathoms,  mud. 

6.  Onoba  tjA-ata,  A.  Adams, 
0.  testa  0Tat<^tIITrita,  gnbrimata,  tenui,  lordide  alba ;  anfraetibui  5, 
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planis,  Bpinds,  ad  sattmts  acote  angulatis,  costellu  lon^tadinali- 
bua  tenmbus  confertk,  intentitiia  lineu  tranSTenia  elevads  deem- 
satis  instrnctui;  aperttm  oraU;  peritremafe  Gontinuo;  Ubro 
margine  angiute  varicoso. 

Hob.  Mososeki;  7  fatlioms. 

In  this  rather  thin  species  the  whorls  are  spirate,  sharply 

angalate    at  the  satures^    and    fnniished  with  longitudinal 

riblets. 

6.  Onoba  patula,  A.  Adatns. 

0.  tesU  orata,  solida,  rimato,  sordide  alba;  apira  breri;  aufratv 
tibiu  3^,  poitice  acute  augulatis,  ultimo  magno,  coatellis  longi- 
tudinalibua  undulatis  et  lineia  tranHreraB  elevatia  concinne  decus- 
■ato ;  apertura  oblonga,  autice  dilatata ;  labro  valde  dilatato, 
maigine  reflexo,  undulato,  posdce  libera  et  angulato. 
Hab.  Yobuko,  west  coast  of  Einsu ;  14  hthoms,  mud. 

In  this  spedes  the  hp  is  greatly  dilated  and  reflexed ;  the 
whorls  are  sharply  angulated  posteriorly,  and  there  is  an  elon- 
gate narrow  amhihcal  chink. 

7.  Onoba  egregia,  A.  Adams. 

O.  testa  Bubnlato-torrita,  sordide  alba ;  anfracdbus  6,  planiuscnlis, 
spiralis,  postice  rotundate  angnlads,  lamellis  longitudinalibus 
erectis  undulatis,  interstidis  transversim  pDlcbernme  stiiolatia  in- 
stmcds ;  suturis  profimdis ;  apertura  aperta,  ovali ;  peritremate 
tenui,  continno ;  labro  subdUatato,  margme  simplid,  undulato. 

Hab.  Seto-Uchi;  17  fathoms.    Yohuko;  10  fathoms. 

A  very  charming  spedes,  with  lamellar,  nndolating  longitu- 
dinal riblets,  and  the  interstices  crossed  by  fine  spim  elerated 
lines.  The  aperture  is  somewhat  expanded,  ana  there  is  no 
external  rarix  od  the  outer  lip. 

8.  Oiwia  ktcida,  A.  Adams. 
0.  testa  turrito-snbulata,  albs,  tenui,  pellucida ;  anfracdbns  4,  con- 

vexiusculis,  lineolis  transrersis  elevatia  coDcentricis  confertis  or- 

nata ;  npertura  ovali,  antice  int^;ra ;  peritremate  continuo ;  labio 

margine  tenui,  Taricoso, 
Hab.  0-Sima. 

This  species  resembles  0.  beUa  in  form  and  scnlptnre ;  bat  it 
wants  the  spiral  callus  at  the  base  of  the  last  wnorl,  and  the 
conspicaons  varix  on  the  outer  lip;  it  is  also  much  smaller  and 
more  pellucid. 
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XXXDL — On  the  Gmera  and  Spmei  of  lamniiK  founi  m 
Jtgian,  By  Astbdb  Adahb,  F.L.S.  &c 
Ths  Laama  have  been  separated  by  Dr.  Gray  frtnn  the  Littoritkt, 
with  which  they  are  usiuIIt  associated,  od  account  of  the  peculiar 
appeodicnlate  opercular  lobe,  which  is  expanded  at  the  sides  and 
furnished  with  two  beards  behind.  The  animal,  moreover,  has 
no  JawB,  whenss  in  the  littorinids  they  are  distinct  and  homy. 
The  Japanese  seas  furnish  us  with  examplea  of  all  the  known 
generic  and  subgeueric  forms,  and  likewise  with  a  new  and  pe- 
fioliir  tjpn  which  I  am  inclined  to  refer  to  this  bmily. 

Fanti  LacuidBi 

Genua  Llcuna^  Tnrt. 

latma  la^fuciatOf  A.  Adams, 

£.  tasta  dapresio-iemiglofaoBa,  t«iini,  late  et  profiuide  ombilicata ; 

nirapami,  laterali;  uba,fiHaalata  rofo-fiuca  omata;  ufractibns  3, 

plamnscniis,  raplde  crescentibus ;  apertura  semiorbiculaii,  regume 

umbilid  mfo  tmcta ;  columeUa  recta,  angnsta. 
Sab.  Eino-O-Sima, 

A  spedca  of  the  lame  form  as  L.foUiA^  Da  Costa,  but  of 
moeh  nnaller  aiie,  and  omamentea  with  a  broad  red-brown 
Uod, 

Subgenus  Mxdoku,  Leach. 
Medoria  fmrita,  A.  Adams. 
IioewM  twrrita,  A-  Adami,  Amu  &  M^.  Nat.  Hut  1861. 
Hab.  Biftuudri. 

8nbg«nQs  Epbhia,  Leaeh. 
1.  Epkeria  deeorata,  A.  Adams. 
Laama  (fpieria)  deeorata,  A.  Adami,  Aim,  &  Uag.  Nat.  Hiat.  1861. 
Hab.  Eiiunsiri. 

2.  Epheriai»fiata,k.kda,mn. 
Lmema  ii^a,  A.  Adanu,  Ann.  &  Hsg.  Nat.  Hist.  1861. 
Hab.  Bifiinaiii. 

8.  Mpheria  carmfera,  A.  Adams. 
L«MM  Mnai/lnra,  A.  Adanu,  Proe.  Zool.  Soc  1861,  p.  S2fi. 
Hah,  Takano-Bima. 

4.  Epheria  Iqiidula,  A.  Adams, 

f  .  testa  depresso-conica,  perobliqna,  late  nmbilicata ;  spiia  brer^ 

acuta;  alu,  opaca ;  anmctibos  3,  convexiDBCults,  ultimo  ad  peri- 


.y  Google 


Dr.  Gr.  C.  Wallicli  on  the  Slructva  of  the  Valvm  of  Diatom.  851 

pheriun  wgnlate ;  Bpettnn  Mmiovati ;  Ubig  recto,  acnto  i  nm* 

bilici  mu^iine  caiinnU  aonU  cirenmciiicto, 
HeA.  8eto-Uclu;  AJusi;  16  fathoma. 

A  small  white  species  from  the  lalaad  Sea  of  Japsn,  with  tbfl 
margin  of  the  wide  umbiliciu  encircled  by  a  narrow  elevated 
keel 

Genus  Stenotis,  A.  Adams. 

Testa  Gomnreasa,  elan^ato-orata,  anriformia ;  apira  bieri,  acuta  i 
aniraotibas  planis,  simplidbna,  altimo  sejuncto.  Apertont  oblongs, 
postloe  angiutats ;  p«ntreiiiate  acute,  fecto,  continua.  uitegro. 

I  hare  founded  this  goius  on  a  little  shell  which  I  obtained  in 
the  Inland  Sea  of  Japan,  and  also  at  Tobuko,  a  small  harboor  on 
the  west  coast  of  Kiusu.  It  possesses  some  of  the  characters  of 
FoMor,  and  reminds  one  of  Vanikoro :  in  form  it  resemhlet 
somewhat  a  minute  Naticma;  bat  perhaps  ita  true  relations  are 
with  Laewna,  although  the  members  of  that  £amily  are  littoral 
in  their  habits. 

Stenotit  iaxata,  A.  Adams. 
8.  testa  elongato-OTsU,  oompressa,  tenui,  sordide  alba ;   splra  parva, 

acuta ;  aniraotibas  3,  planinscnlii,  rapide  crescentibus ;  an&actu 

ultimo  magno,  soluto,  antice  dilatato ;  apertnra  anrifbmu,  postice 

angostata ;  nmbUico  patnlo,  margine  angulato. 
Hab.  Idsuma-Nada ;  17  &tboms.    Yobuko,  west  ooast  of  Kiasu; 

14  fathoms,  mud. 


XL.— Ob  the  Strttcture  of  ike  Valves  of  Plenrosigma  aij  other 

Diatomi.  By  G.  C.  Waujch,  M-D.,  P.L.S.,  P.G.S.,  &c 
In  a  scientifio  point  of  view,  it  is  obviously  immaterial  whether 
the  markings  on  a  Diatom-valve  present  this  or  that  configura- 
tion, or  whether  minute  points  on  its  surface  consist  of  eleva- 
tions or  of  depressuns.  At  all  events,  the  physiology  of  the 
Protophytes,  so  for  as  we  have  heretofore  become  acquainted 
with  It,  does  not  appear  to  have  been  advanced  a  «lnale  step  by 
the  fitful  controversy  that  has  taken  place  on  the  sobject,  with 
DO  better  result  than  that  of  rendering  it  distasteful  to  the 
generality  of  scientific  readers. 

But,  notwithstanding  this,  it  cannot  be  denied  that  the 
accurate  determination  of  the  natore  of  these  markings  is  of 
great  importance  indirectly,  that  is  to  say,  bv  furnishing  a 
standard  wherewith  to  gauge  the  powers  of  our  highest  optical 
combinations,  and  enable  oa  to  pronounce  with  some  approach 
to  confidence  when  minute  appearances  are,  or  are  not,  Qluaon', 
In  this  Mose  the  subject  may  oe  regarded  as  bearing  essentiaUy 
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on  every  Idnd  of  micnncopic  researcb,  and  in  this  sense  only  do 
I  consider  it  worthy  of  serioos  investigstion. 

In  a  paper  "  On  the  Structure  of  the  Valve  in  the  Diatomacet^ 
aa  compared  with  certain  Siliceoua  Pellicles  prodaced  artificially 
by  the  Decomposition  in  moist  Air  of  Fluosilicic  Acid  Gaa 
(Fluoride  of  Silidum)  "*,  Frof.  Max  Schultze,  after  stating  his 
views  regarding  the  mode  of  formation  and  intimate  structure  of 
the  pellicles  referred  to,  enters  on  the  special  point  towardswhich 
his  investigations  seem  to  have  been  directed,  namely,  the  deter- 
mination of  the  true  character  of  the  markmgs  in  Plevrotigna 
anffulatitm.  Prof.  Schultze  alludes  to  the  conflicting  opinions 
entertained  by  English  microscopists  on  this  subject,  and,  whilst 
citing  Carpenter  (undoubtedly  the  highest  of  the  British  autho- 
rities  on  any  question  of  microscopy)  and,  with  him,  many  other 
observers  who  support  the  view  that  the  markings  of  the  valve  of 
this  Diatom  consist  of  hexagonal  depressions,  associates  my  name 
with  that  of  my  Mend  Mr.  Norman,  of  Hull,  amongst  the  advo- 
cates of  the  contrary  opinion,  namely,  that  these  markings  con- 
sist of  pyramidal  elevationst-  In  the  abstract  of  Prof.  Schultse's 
paper  already  allnded  to,  it  is  stated  that,  "  so  &r  as  the  nature 
of  the  markings  on  the  Diatomacete  is  concerned,  opinions  may 
not  at  the  present  day  be  so  much  divided  in  this  country  as  that 
author  appears  to  think;"  and  marked  attention  is  for  the 
second  time  drawn,  by  the  Editors  of  the '  Microscopical  Journal,' 
io  an  observation  made  by  Mr.  Wenham  during  the  discussion  of 
my  paper  on  these  markings,  read  before  the  Microscopical  So- 
ciety in  March  1860,  to  the  effect  "  that,  witb  an  object-glasa 
of  his  own  constmction,  having  a  focal  distance  of  abont'^^gth  of  an 
inch  and  a  large  aperture,  he  had  ascertained  beyond  doubt  that, 
in  P.  atiffulatum  and  some  others,  the  valves  are  composed  wholly 
of  spherical  particles  of  silex,  possessing  high  refractive  proper- 
ties ;  and  that  he  showed  how  all  the  various  optical  appearances 
in  the  valves  of  the  Diatomacee  might  be  reconciled  with  the 
supposition  that  their  structure  was  universally  the  aame"^. 
As  the  hexagonal-depression  structure  of  the  valve  in  P.  anffulattim 
reated  almost  exclusively,  up  to  that  period,  on  evidence  adduced 

*  Verfaandl.  d.  Nstnrbitt.  Vereioi  der  preuuiich.  BhdtilBiide  u.  West- 
pfaaL  Jab^.  IX.  p.  1.  See  an  sbitrsct  of  this  )Mper  pnbUihed  in  the 
Qutrterly  Journal  of  Microscopical  Science  for  April  1863. 

t  See  pspen  "  On  the  Hukings  of  the  Distorasceee  in  common  tue  u 
Test-Object*,"  publiahed  in  the  &ns]i  end  Magazine  of  Natural  Uittoiy 
for  February  ISoO;  and  "On  tbeDeTelopment  of  Structure  of  the  Diatom- 
Valve  "  [read  before  the  MicKMCOpical  Society  in  March  1860,  and  pubbihed 
in  theTranaactiona),  by  Q.  C.  Wallich,  M.D.,  Stc. 

t  See  note  appended  to  abitract  to  Prof.  Schultze'i  paper,  and  note 
appended  to  the  Rbove-named  paper  by  me,  pnblithed  in  Uie  TranaactJcnt 
of.  the  Microscopical  Socie^,  Quart.  Jouni.  M.  S.  vol.  viii.  p.  14§, 
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by  Mr.  Wenham,  it  is  somewhat  difficult  to  gather  ^m  ibe 
lemarlis  of  the  Editors  in  question  whether  ^ey  accepted  or 
rejected  my  view.  It  is  certaiu,  however,  that  at  the  above  period, 
and  indeed  up  to  a  very  recent  date,  I  stood  alone  in  supporting 
the  pyramidal  structure  by  evidence  derived  from  the  optical 
appearances  of  the  valve  under  high  powers  of  the  microscope, 
and  nearly  alone  as  regards  the  secondary  kind  of  evidence  de- 
rived &om  the  direction  of  the  lines  of  &acture  and  efTects  of 
moisture.  For  although  it  was  stated  in  the  admirable  work  on 
the  microscope  by  the  lamented  Prof.  Quekett,  published  in 
1853,  that,  under  an  improved  method  of  illumination  and  a 
magnifying  power  of  at  least  1200  diameters,  Mr.  Gillett  had 
succeeded  in  showing  "  the  lines  on  P.  angidatum  to  be  dots  or 
elevations  from  the  surface,"  this  interpretation  of  the  structure 
was  speedily  set  aside  by  subsequent  writers,  and  principally  in 
consequence  of  the  view  put  forward  by  Mr.  Wenham  with  regard 
to  the  hexagonal  structure.  Strange  to  say.  Prof.  Quekett  was 
himself  amongst  the  first  to  repudiate  Mr.  Giltett's  observation. 
In  bis  'Lectures  on  Histology'  (vol.  ii.  p.  59)  it  is  stated  that, 
by  careful  "  management  of  the  light,  Mr.  Wenham  has  found 
that  the  oblique  lines  on  P.  angvlatum  can  be  resolved  into 
hexagons,  and  that  be  has  proved  beyond  doubt  the  structure  by 
means  of  photographs  taken  under  a  power  of  15,000  diameters, 
— all  the  parts  accurately  in  focus  exhibiting  hexagons  with  a 
white  centre,  but  in  those  out  of  focus  the  centre  being  black." 
Mr.  Wenham's  photographic  figure  is  copied  by  Quekett,  as  also 
a  figure  of  the  structure  in  the  closely  allied  variety,  P.  formo- 
sam,  under  a  magnifying  power  of  5500  diameters,  the  lines 
being  resolved,  on  the  authority  of  the  Rev.  Mr.  Kingsley  of 
Cambridge,  "into  dots,  studs,  or  beads;"  but,  continues  the 
Professor,  "notwithstanding  the  enormous  power  employed  on 
this  occasion,  there  are  many  observers  who  still  regard  these 
markings  as  depressions,  and  not  as  elevations." 
.  In  Carpenter's  work  "  On  the  Microscope  and  its  Revelations  " 
i^t  the  latest  edition),  at  page  306,  it  is  stated  that  if  we  examine 
P.  angvlatum  with  an  objective  of  ^-mch  focus  and  75''  aperture, 
the  valve  presents  a  double  series  of  somewhat  interrupted 
diagonal  lines,  inclosing  between  their  intersections  imperfectly 
defined  lozenge-shaped  spaces ;  but  that  if  the  valve  be  viewed 
lender  an  objective  of  Y7-mch  focus  and  an  angular  aperture  of 
130°,  "illuminated  by  obbque  rays,  its  hexagonal  areolation 
becomes  very  distinct.  And  if  a  photographic  representation 
obtained  by  such  a  power  be  itself  enlarged  by  photography,  as 
has  been  accomplished  by  Mr.  Wenham,  the  appearance  pre- 
sented is  in  all  respects  comparable  with  that  afforded  under  s 
low  power  by  the  valve  of  Trkeratium  or  hthmia"    Here  again 
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m  bare  Mr.  Wenham'i  figan,  with  the  remwk  thtt  "  ik  th* 
opper  put,  which  lepretenta  a  portioii  of  the  objeot  that  was 
aoearatelf  in  focoi,  the  ben^oou  areai  are  aoeu  to  bo  Sght,  and 
the  intervening  ipaoea  dark ;  the  reverie  being  the  caae  with  the 
lower  portion  which  wai  out  of  foeus ;  and  a  eoriooi  trantiticHi 
&om  one  eondition  to  the  other  being  seen  in  the  intermediate 
part." 

In  a  ahort  paper  by  Dr.  Hall,  of  Sheffield,  "  On  an  tuj 
Method  of  viewing  oertain  of  the  Diatomacec,"  pablished  in  the 
Quarterly  Joumt^  of  Microscopical  Science,  vol.  ir.  p.  305  et 
»eq,,  the  ■tmctnre  of  P.  angvlaiwn  is  described  and  figured  aa 
ooniiiting  of  "  dots  /'  and  reference  is  made,  in  confirmation  ol 
it,  to  the  "hexagonal  areoltUvm"  supposed  to  have  been  de- 
tected by  Mr.Wenham  under  a  power  of  16,000  diameters,  bnt 
evidently  under  a  misconception  as  to  the  elevation  or  depression 
of  the  minute  siliceous  masses  composing  it,  inasmuch  at  the 
term  "  areolation,"  in  this  case,  evidently  refer*  to  depressions 
with  elevated  sides,  and  it  is  quite  clear  that  such  waa  the  gene- 
rally adopted  inteqiretatioa  of  Mr.  Wenham's  observations,  in- 
asmoeb  as  Dr.  Carpenter,  till  very  recently,  laid  stress  on  the 
analogy  between  the  appearance  presented  by  the  phot(^;rapbie 
figure  and  the  plainly  discernible  depreaaea  arecuar  spaces  of 
Jhceraiitim  and  Isthma. 

The  late  Bev.  W.  Smith,  in  the  '  Synopsia  of  British  Diato. 
macen '  (vol.  i.  p.  61),  expressed  himself  as  having  for  a  time 
coincided  in  the  opinion  ^  some  observers  that  the  appearanoea 
of  strisa  srose  from  rows  of  beads  or  minute  elevations,  and  not 
from  depressions ;  but  that,  with  careful  menipnlation  and  more 
perfect  optical  apparatus,  he  was  led  to  conclude  "  that  the  lines 
■rise  from  intmuU  hexagonal  stroctoie,  and  that  the  semblance 
both  of  poforations  and  elevations  may  be  produced  in  the  same 
object  1^  a  slight  alteration  of  focus,  suck  appearances  being 
illusory  and  due  merely  to  the  reflection  or  refraction  ttf  the 
rays  passing  throngh  uie  minute  efHular  Btructnre  of  the  «li- 
oeona  epidenn."  He  was  also  inclined  to  "  attribnte  the  yellow 
tint  seen  in  the  vslvea  of  some  diatoms  to  distinct  hexagonal 
atructure  in  th^  cellular  condition,  and  a  purple  oolonr  to  an 
absoiee  of  such  character"  (Synopsis,  p.  63). 

In  the ' Mierographic  Dictionary^  (p.  48)  we  find  it  stated 
that  "  Itthmia  reqnirea  defining  power  "  (in  the  lens  employed), 
"  whilst  Gyroaigma  {=Pleurotiffwu,)  requires  penetrating  power 
and  large  angular  aperture  to  uhibit  the  marlings;  andy»/  tii» 
atruetwet  differ  otdy  in  tize."  And,  further, "  t^ere  can  be  no 
doubt  that  tf  we  conld  examine  the  valve  of  the  Oyrvngma  under 
a  power  aa  high,  relatively  to  the  sise  of  the  depressions,  as  Hat 
under  iriiieh  we  can  examine  the  Ittimia,  the  same  relations 
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bcingpnurred  between  the  angle  of  apertnre  of  the  objeet^glasa 
and  toe  angular  inclmation  of  the  refracted  rays,  the  rarioiu 
parta  of  the  dflpreasiona  and  the  nndopreued  portions  irould  be 
equally  zeec^iaable  in  both  oasei."  Agfun,  in  the  intro* 
doetory  chapter  to  the  same  rohime  (p.  16),  the  Editor*  otpreaa 
their  oonviction  that  if  Schleiden  "  were  to  try  to  obtain  a  view 
of  the  hexagonal  etruotnre  of  the  dots  on  the  valvea  of  a  Gyro^ 
tifftna  with  his  object-glaaaes,  he  would  signally  &il ;  for  the  ex- 
hibition of  this  structure  requires  a  power  of  about  2000  diame- 
ters to  render  it  distinct  beyond  dispute,  with  the  use  of  stops/' 
fee.  ftc.,  "  and  the  fact  of  its  impressing  its  own  image  apon 
photogmphic  paper  at  once  shows  its  reality,  and  that  its  per- 
ception ia  not  the  result  of  the  imagination. 

jDr.  Caipenter,  in  the  latest  edition  of  his  invaluable  treatise 
on  '|The  Microscope  and  its  Revelations'  (1863),  whilst  seoeditig 
from  the  opinion  that  any  analogy  neoessarily  exists  between 
the  stmcture  of  the  valve  of  THeeratiwn  and  that  of  Plevro- 
aiffma,  and  stating  that,  although  the  idea  of  the  valve  of  the  latter 
bong  composed  of  a  aeries  of  hexagonal  depreuiont  at  one  time 
received  the  sanction  of  Mr.  W^ibam,  the  later  observations  of 
this  gentlemui,  "with  objectives  of  ^th,  and  even  -^^Hx  of  an 
inch  fiMUB,  have  led  him  to  concur  with  the  view  now  more 
generally  accepted  by  mieroaoopiata,  that  the  areoln  arc  minute 
tubercular  eleoatioiu,  the  intervening  network  being  formed  by 
the  thinner  portion  of  the  valve,"  then  goes  on  to  adduce 
the  evideooe  brought  forward  some  years  ago  by  Mr.  Hunt 
(Qnavtwly  Journal  of  Microaoopical  Science,  vol.  iv.  p.  175), 
which  shows  that  moisture  insinuates  itself  in  such  a  manner 
between  the  atrin  and  glass  cover  as  to  indicate  that  the 
"  dot* "  are  elevations,  and  not  depressiona.  Lastly,  as  if 
to  add  to  the  apparent  confusion  of  testimony,  we  find,  in 
the  ' Mierographic  Dictionary'  (page  xmii.,  last  edition), 
great  atrees  laid  on  the  fact  that  the  Ime  of  "  ftacture  of  the 
broken  valvea  "  (of  Platrotiffma) "  passes  through  the  rowt  of  doU, 
or  the  dark  hues  corresponding  to  them,  showing  that  they  are 
thinner  and  weaker  than  the  rest  of  the  substance;  for  bad 
these  dots  represented  elevations,  the  valvea  would  have  been 
stnmger  at  these  parts;"  whilst,  in  the  Philoeophieal  Mag»- 
sine  for  January  1865,  in  an  abstract  of  a  paper  read  before 
the  Boyal  Society  "On  the  Straotore  of  certain  Microscopic 
Test-Objects,  and  their  action  on  the  Transmitted  Bays  of 
laght,"  by  Charles  Brooke,  F.R.S.,  it  is  stated  with  equal 
certainty  and,  aa  I  am  still  prepared  to  maintain,  with  perfect 
correctneu,  that  although  "  Uie  dots  have  by  some  been  sup- 
posed to  be  depressionsj  this  it  clearly  not  tlie  case,  as  fraetere 
u  invariably  observed  to  take  place  d0f (HSU  the  rows  of  dota,aDd 
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Qot  through  them,  as  would  naturally  occur  if  they  were  depres* 
aiotiB." 

Having  thus  endeavoured  to  show  that  Professor  Schultze 
was  correct  in  asserting  that  great  difference  of  opinion  cxiBted 
in  this  conntiy  on  the  subject  under  discussion,  it  is  necessary 
to  cite  the  evidence  on  whidi  he  gives  his  adhesion  to  the  belief 
still  entertained,  as  he  erroneously  suppoees,  by  Dr.  Carpenter, 
that  the  so-called  "  dots  "  are  depressed  spaces  on  the  valve  of 
Plearos^ma. 

And  first  with  regard  to  the  electrotype  metallic  casts  of 
Pleurosiffnui,  of  which  s  notice  is  contained  in  the  Quarterly 
Journal  of  Microscopical  Science,  vol.  iii.  p.  244  et  tea.  In  a 
note  appended  to  Schultze's  paper  (Quart.  Joum.  Mic.  Sc. 
fbi  April  1B63,  p.  128),  the  editors  state  that  Mr.  Wenham's 
experiments  do  not  appear  to  have  been  limited  to  the  two 
species  named,  as  he  says  that  he  bad  "  obtained  distinct  im- 
pressions of  the  markings  of  some  of  the  more  difficult  Siato- 
macese,  such  as  N.  {Pleurotigma  ?)  b/dticum,  P.  Mppocamptis,  &c., 
leaving,  as  he  says,  no  dmibi  of  their  j^ommeni  nature.  But 
whether  this  prominence  belongs  to  the  areola  or  intermediate 
lines  does  not  appear."  Schultze,  in  the  paper  now  under 
notice,  does  not  hesitate  to  characterize  these  experiments  as 
perfectly  successful,  and  as  having  demonstrated  that  the  im- 
pressionB  represented  "  the  systems  of  lines  or  dots,"  thus 
manifestly  supporting  the  view  entertained  by  Smith  in  the 
Synopsis,  and  most  other  observers,  namely,  that  the  "  strite  " 
are  resolvable  into  "  dots,"  an  idea  I  cannot  subscribe  to,  inas- 
much as  it  shall  presently  be  my  endeavour  to  prove  that  the 
appearance  of  striation  in  P.  ai^ulaium  and  the  whole  of  the 
forms  combining  diagonal  with  rectangular  striation  is  engen- 
dered at  the  thinnest  portions  of  the  valve,  through  which  the 
rays  of  light  penetrate  moat  readily,  and  along  the  Imes  of  which 
the  valve  almost  invariably  fractures ;  whereas  the  so-called  dots 
are  produced  only  when  mose  lines  are  thrown  partially  out  of 
focus,  the  intervening  elevated  portions  of  the  structure  being  as 
partially  brought  into  focus. 

The  main  source  of  error  and  misunderstanding  amongst  pre- 
vious writers  is  traceable  to  the  supposition  that  the  magonal 
and  rectangular  series  of  lines  (as  the  case  may  be)  constitute 
the  portions  of  the  valves  which,  under  the  higher  magnifying 
powers  of  the  microscope,  become  convertible  into  the  so-term^ 
"dots,"  "beads,"  or  "hexagons," — the  fact  being  that  the 
"stride"  seen  under  the  lower  powers,  if  properly  exhibited, 
are  never  convertible  into  anything  but  lines,  whereas  the  dots, 
beads,  and  hexagons  are  the  imperfect  expositions  of  the  struc- 
ture occurring  in  the  spaces  included  between  the  intersections 
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of  thoM  lines.    This  view  of  the  stmctare  I  sliall  attempt  to 

grove  to  demonstration  in  a  later  portion  of  the  present  paper. 
ut  it  is  necessary  to  state  in  this  place  that,  whatever  parts  of 
the  valvular  surfaces  may  have  been  represented  as  "promi- 
nenceB  "  in  Mr.  Wenham  s  most  interesting  electrotype  casts,  in 
his  later  observations  on  the  photographic  representation  of 
these  stmcturea  no  facts  have  been  advanced  to  indicate  that 
the  portions  supposed  to  represent  those  in  relief  on  the  photo* 
graphs  are  not  identical  with  those  actually  in  relief  on  the 
casts ;  and  hence  it  is  reasonable  to  infer  that  the  parts  which 
really  are  convertible  into  "dots,"  &c.  (that  is  the  spaces  be- 
tween the  intersections  of  the  lines,  and  not  the  hnes  or  striae 
themselves),  constitute  the  seat  of  the  elevations  aa  presented  on 
the  catti  *.  But  here,  again,  we  are  met  with  a  Further  difficulty, 
if  my  views  be  correct ;  for  whereas  I  am  of  opinion  that  the  in- 
tervening spaces  in  P.  anfftJatum  and  its  allies  exhibit  elevations, 
I  think  it  probable  that  in  P.  h^ocamptis  and  the  rectangu- 
larly marked  series  the  intervening  spaces  between  the  lines,  as 
•eea  on  the  external  surface  of  the  valves,  are  occupied  by  de- 
pressions. 

Welcker's  system  for  determining  whether  minute  points  of 
structure  seen  under  the  microscope  consist  of  elevations  or 
depressions  on  the  general  surface,  although  of  service  where 
these  markings  are  scattered  so  as  to  leave  well-defined  intervals 
between  them,  becomea  practically  useless  in  testing  the  confi- 
guration of  such  objects  as  the  Piewongmata,  on  the  valves  of 
which  the  alternate  elevations  and  depressions  are  in  immediate 
contiguity.  Schultze  fully  recognizes  this  difficulty,  but  endea- 
vours to  explain  it  away,  as  I  conceive,  somewhat  unsuccessfully. 
He  alludes  to  the  appearance  presented  by  the  larger  of  the 
artificially  prepared  conical  papillte  of  fluoride  of  silicium,  and 
inclines  to  the  belief  that  the  successively  seen  "concentric 
rings"  are  attributable  to  these  papillse  being  "composed  of 
superimposed  laminie,  gradually  diminishing  in  size." 

The  same  appearance  of  concentric  rings  is  observable,  how- 
ever, when  any  translucent  uniformly  curved  projection  or  de- 
pression is  viewed  under  the  microscope,  the  illusory  effect  being 
much  more  marked  where  the  penetrating  power  of  the  objective 
employed  is  hmited.  The  truth  of  this  statement  may  readily 
be  put  to  the  test  by  examining  the  valvular  surface  of  some  of 
the  Melosira  {M.  Weitii,  for  example),  in  which  a  continuously 

*  For  Ruoui  which  nill  prewntly  become  nuuiifeBt,  I  would  mentioa 
that  this  remark  appliei  oal}[  to  the  rectangulsrlj' lined  leriei  of  tbePfruro- 
tigmata,  Mr.  Wennam,  in  oil  paper  oa.the  electrotype  experiments,  makes 
■pedal  reference  to  P.  ballicum  and  P.  hippoeampiu,  but  to  none  of  the 
(Uegoufdly  lined  Kriei — a  foct  of  no  Uttle  unpoitsncei  for  umilar  rcMoiu. 
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tmnntioaBl  feerlea  of  ooneentric  nngg  it  invuisblj  engaidarod 
H  tht  foeal  diiUilee  u  alttrad  ahowing  clearly  that  tbeM  rings 
ire  not  the  expmenU  of  socoeuire  U"*'"*"  of  ala,  or  dne  to 
the  "  lUtnrKl  and  median  ailiceoiu  ring"  addnoed  as  ofaaractar' 
iatic  of  that  nrietjr  in  the  '  Sjmoptis  of  Britiah  Xhatemaemj  * 
but  that  they  wre  limpTy  indicatin  of  the  inoeeaHTe  horiioni 
(ao  to  apeak)  of  the  eomeal-ahapod  valTfl,  on  reaching  idiich  tlifl 
rays  of  light  are  refracted  in  theb  passage  to  the  eye  (^  the 
obfleiver,  and  daring  the  changes  in  the  focal  distance  *. 

Profeaaor  Scbtiltse  points  ont  that  the  alternately  lominoaa 
and  darkened  aspect  of  minnte  elevations  and  depressions  is 
rereraed  according  as  the  object  is  immersed  in  a  medium  of 
higher  or  lower  refractire  pover  than  itself.  I  may  add  two 
stiU  more  perplexing  diffionlties  whieh  tend  to  render  Welcker** 
system  nogatory,  namely,  the  impracticability  of  determtnina 
at  all  time*  whether  a  Diatom-valve  is  placed  with  its  external 
or  its  internal  surface  towards  the  observer,  and  of  aaeertuning 
wben  that  precise  amount  of  definition  has  been  arrived  at  undct 
whieh  the  luminous  or  dark  spots  are  to  be  r^jsrded  as  diarae* 
teristic.  In  endeavouring  to  resolve  the  marking  on  PUmV' 
rigma  angulatum  by  Welcker's  method,  Schultie  allows  that  he 
signally  niled,  and  that  "  the  indistinct  bright  points "  which 
precede  the  dark  pointa  brought  into  view  upon  the  accurate 
tbcnaing  arrived  at  by  the  lowering  of  the  tnbe  "do  not  coin- 
eide  emaetly  iciih  them  m  potiHon,  Imi  may  rather  be  taid  to  be 
eontiffuoio  to  them,  and  to  repretent,  contequenih/,  the  border*  of 
the  depretrione" — the  general  conclusion  adopted  by  him  being, 
"  that  neither  spherical,  conical,  nor  pyramidal  eleratioos  are 
the  canae  of  the  ponctated  appearance  on  the  sur&ce  of  the 
above-named  species  of  "PUtirangma,  although  the  decosnting 
•ets  of  ridgea,  at  the  pointa  of  intersection,  ^ord  an  appeaxaoca 
resembling  that  of  tubercular  elevations ; "  and  further,  "  fat 
eases  where  two  sets  of  lines  intersect  each  other  at  a  rif^t 
angle,  as  in  P.  balticum,  i^poean^ut,  &%.,  the  disposition  of  the 
ridgea  at  once  suffices  to  account  for  the  arrangemcsit  of  the 
quadrangular  intempsces.  But  it  is  not  so  easy,  he  adds,  to  ex" 
plain  the  disposition  (A  the  hemagom  produced  vj  the  three  sets  of 
ridges  ioteraectiDg  each  other  at  an  angle  of  6(^,  whieh  exut  io 
P.  anyidatvm  and  its  allies.  It  is  most  natural  to  suppose  that  they 
would  be  arranged  like  Uie  cells  of  a  honeycomb,  as  figured  id 
the  plate  [appended  to  the  abstract] .  An  arrangement  of  thia 
kind  is  figured,  amongst  others,  by  Carpenter  and  Mr.  Charles 
Hall."  *  *  ♦  "  That  the  hexagons  are  arranged  as  figured  by 

*  In  inciisaM  of  tint  Diatom  collected  near  Goerasey,  the  ruted  rnua 
deaeriW  in  tlie  Sjuopsi*  «n  extrcmdy  bint,  tfaa  oadiM  nn niilirni/ 
_ .: 1 — 1 ;^  ^  aan*. 
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Ifr.Hall*  ia  ftiDyeitablialied  to  tha  eathor't  (Profeasor  Soholtse'i) 
•Rtia&otioD  by  mno  photo^phic  zepnteatatioiu  proonnd  by 
the  «id  at  Hartntck't  combintdion.  Acoording  to  tbese  figures, 
the  lina  in  each  letarenoi  eon^uoui  m  a  itraigit  £neti<Mj  bat 
an  bent  at  short  intemtb,  at  an  ang^e  of  130°.  Theae  bcndi 
aie,  however,  ao  doae  tt^ther  aa  to  bo  impereeptibla  with  the 
power  lunally  employed  in  the  ezamination  of  P.  ai^utaltimj 
that  ia,  with  one  of  from  600  to  800  diameten.  It  ia  eapeeially 
hj  oblique  light  (under  which  only  it  is  generally  the  caac  that 
the  Beta  of  ridges  appear  aa  continnoas  strin)  that  the  iUum 
awn  (?)  becomes  perfect  that  we  are  beholding  sets  of  linea 
ronning  in  a  perfectly  direct  coarse ;  whilst  obaerrationa  with 
direct  Ulomination,  provided  that  the  lenses  hare  anfSciant  do- 
fining  power,  discloses  the  true  state  of  things  "  (f). 

It  will  be  seen  from  the  above  extract  (which  I  bare  deemed  it 
nnaroidable  to  qnote  in  detail)  that  Prof.  Schnltae  baaca  hia  »«• 
aoning  on  a  fandamental  error,  namely,  the  preaence  of  only  t/irM 
•eta  of  decnssating  lines  in  Plearosigma  angvlaimn  and  its  allies^ 
whereas  th^  inrariablr  present /<w :  that  ia  to  say,  two  aeriea 
trarasing  ue  Talve  diagonallY,  ao  aa  to  leave  lownge-ahqietl 
spaces  between  each  of  these  interaectiona;  and  two  aeriea,  ont 
tn  which  is  parallel  to  the  longitudinal  axis  of  the  valvc^  whilst 
the  other  crosses  this  at  right  angles.  In  the  qniaconeially 
marked  group  the  diagonal  linea  alone  maintain  one  nnifona 
plane,  and  hence  are  invariably  the  most  distinct;  whilst  the 
rectangolar  lines,  which  again  mterseet  the  axes  of  the  loiei^^ 
shaped  naces,  fbllow  the  alternately  ascending  and  deaoendmg 
ontbne  of  the  pyramidal  projections  by  which  these  spaces  are 
ocenpied,  and  hence  constitate  a  seriea  of  vertical  twsaga,  which 
eanses  them  to  be  defined  with  much  greater  difficulty. 

In  the  rectangularly  striated  Pleurotipmaia,  of  which  P.  balti' 
cum  is  the  type,  the  rectangular  sets  of  linea  are  the  most  dia- 
ttnetly  marhed,  for  a  similar  reason.  They  are  not  only  tm  ths 
same  plane,  however,  as  the  diagonal  lines  an  in  the  qimieao-' 
cial  group,  but,  aa  I  have  recentW  satisfied  myself,  thgf  consti" 
tute  the  actual  surface  of  the  valve,  whilst  tbe  spaces  Doonded 
by  them  an  pyramidal  dt^eatiotu.  In  the  one  case,  the  fing> 
meuts  of  a  comminuted  valve,  when  viewed  in  section,  show  that 
the  apices  of  the  pyramidal  elevatums  an  the  most  promiDeDt 
points  on  the  external  surface ;  in  the  other,  that  the  ridges,  or, 
m  other  words,  the  rectangular  strin,  are  the  most  prominent. 

As  stated  by  me  in  my  former  paper  on  this  subject  (Annalf 
and  Magazine  of  Natural  History,  February  1860),  analc^  has 

*  Qnaitnly  Jo«nMl«fHienM«rpica]  Sdenee,  vij.  h.  pi.  13.  Ilg.  2jaa4 
Woognpbk  Dietwuiy,  1866,  pi.  47. jBg*.  41  and  48)  tbs  fcrnsi  of  wkish 
is  "  cc^ied  from  a  pbott^i^  1^  Hr.  WfahaBS)" 
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been  Btrained  ft  little  too  far  in  the  attempt  to  deAux,  from  the, 
appearances  presented  bj  one  group  of  Diatoms  which  happens 
to  furnish  structure  easily  resolvable  even  with  the  lowest  powers 
of  the  microscope,  and  the  least  perfect  optical  combinationB,  the 
nature  of  the  markings  in  another  group  which  happens  to  pre- 
sent a  stmeture  that  is  resolvable  witb  the  utmost  difficulty^ 
It  is  with  DO  little  satis&ctioD,  therefore,  that  I  find  Dr.  Carpen- 
ter, in  the  recent  edition  of  his  work  on  the  microscope  (1862),Iuis 
relinqoisbed  the  view  formerly  supported  by  him  regarding  the 
aoalc^  BubsiBting  between  such  forms  aa  TViceraiium,  jBthmia 
and  PUitTongma,  and  that  this  eminent  authority  baa  given  in 
his  adhesion  to  the  opinion  long  advocated  by  me,  namely,  that 
the  valvular  surface  of  P.  angvitUum  is  not  studded  with  depres- 
Bions,  but  with  elevations.  Moreover  it  is  a  significant  fact  that 
the  woodcut  representing  the  enlarged  photographic  view  of  this 
Diatom  inserted  in  previous  editions  of  his  work  is  altogether 
omitted  in  the  hist  one.  Of  this  Prof.  Schultze  was  obviously 
ignorant  when  he  penned  his  remarks.  Dr.  Carpenter  does  not 
Btate,  however,  whether  he  considers  these  elevations  as  being 
simply  tubercular  or  formed  with  distinct  sides,  that  ia,  with  facets, 
.as  Bu^ested  by  mc.  Since  writing  my  former  paper,  ao  far  from 
meeting  with  aay  appearances  or  facta  to  cause  me  to  modify 
the  view  then  of^red  with  regard  to  P.  anffulatum,  that  view  baa 
derived  the  strongest  confirmation  from  repeated  and  careM  re- 
examination of  the  structure  under  every  condition  capable  of 
throwing  light  upon  its  true  nature.  Bnt,  owing  to  the  extreme 
minuteness  of  the  markings  of  this  Dictom,  it  seemed  almost 
hopeless  to  render  them  amenable  to  anything  approaching  proof 
nntil  some  closely  allied  variety  should  turn  up,  of  sufficient  size  to 
meet  the  requirements  of  the  case.  Fortunately  some  specimens 
of  P.formotum*  supplied  the  necessary  conditions.  One  valve 
in  my  possession  measures  in  length  j-'j^th  of  an  inch,  the  dia- 
gonal striie  being  25  in  '001.  Numerous  other  specimens  mea- 
sure as  much  as  j'jth  and  ^/^th  of  an  inch,  their  striation  being 
only  a  slight  degree  finer.  By  means  of  these,  I  have  been 
enabled  with  ease  to  see  the  various  series  of  lines,  under  a 
KoBs's  i-incb  objective.  With  the  same  eminent  maker's  lenses 
of  ^th,  i^th,  ^th,  and  ^tb  focus,  and  with  a  Hartnack's  No.  10 
immersion  lens,  whether  employing  direct  or  oblique,  natural  or 
artificial  light,  and  with  either  shallow  or  deep  eye-pieces,  not 
only  is  the  lozenge-shaped  character  of  the  interspaces  nnmis< 
takeably  determined,  but  the  angulated  structure  of  the  elevations 

*  Dredged  by  me  st  Gaenuey  in  about  15  &thoiiu  of  water.  According 
to  the  characters  given  in  the  Sjmopsii,  thia  Diatom  is  iDtermediste  be- 
tween P.formotvm  and  P.  dteonan.  The  diatinctitm  dnwn  between  theie 
vuieties,  however,  is  too  trivial  to  be  tenable. 
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oceapying  tbose  spaces,  met  with  it  the  character  of  the  two  re- 
maining series  of  lines.  In  short,  the  appearance  presented  by 
one  of  these  valves,  as  seen  under  a  Boss's  ^-inch  or  ^th  inui 
objective  and  a  low  eye-piece,  differs  only  in  die  angles'*'  formed 
by  the  diagonal  lines  from  what  is  seen  on  a  valve  of  P.  anfpf 
lattaa  when  examined  nDder«  ^tb  or  Atb.  In  both  instances 
hexagons  may  be  evoked  by  dint  of  a  uboriona  effort  to  detect 
the  precise  error  of  fbcos  essential  for  the  production  of  this 
Illusory  figure ;  bat  it  is  impossible  to  witness  the  contrast  be- 
tween the  perfect  definition  observable  whilst  the  true  structore 
is  visible  and  that  presented  when  the  hexagons  or  "  dots  " 
are  produced,  without  perceiving  that  a  fictitious  image  is  im- 
pressed on  the  retina  in  one  case,  and  a  true  one  in  the  other. 

But  the  question  admits  of  demonstration  in  a  very  remark- 
able manner.  By  inserting  a  delicately- hinged  metallic  scale 
between  the  eye-piece  and  Uie  tube  of  the  microscope,  so  as  to 
form  a  gooiometer,  I  was  enabled  with  accuracy  to  measure 
the  two  angles  produced  by  the  intersections  of  the  diagonal 
lines.  These  were  respectively  8S°  and  97°.  By  means  of  a 
piece  of  paper,  carefully  cut,  so  as  to  form  a  four-sided  figure 

Siresenting  these  angles,  and  gammed  to  the  plane  side  of  the 
eus  of  the  eye-piece  nearest  to  the  objective,  I  was  subsequently 
able  to  verify  the  first  observation.  Tne  next  step  was  to  count 
how  many  diagonal  hnes  occupied  a  given  number  of  divisions 
of  a  Boss's  screw  micrometer ;  and  then,  bow  manrlongitudinal 
and  transverse  lines  occupied  the  same  apace.  This  done,  a 
diagrammatic  figure  was  prepared,  the  only  essential  condition 
in  its  formation  being  that  the  recorded  angles  should  be  accu- 
rately preserved.  The  two  diagonal  sets  of  lines  being  thus 
laid  down,  parallel  longitudinal  lines  were  drawn  passing  through 
the  whole  of  the  angles  of  83°,  and  parallel  transverse  ones 
through  the  whole  of  those  of  97^.  It  now  only  remained  to 
count  off  as  many  of  the  diagonal  series  at  were  previously  ob- 
served to  occupy  the  predetermined  number  of  divisions  of  the 
micrometer,  and,  emplojring  these  as  a  unit  of  comparison,  to 
ascertain  if  the  longitudinal  and  transverse  series  of  lines  on  the 
diagram  tallied  in  number  with  those  occupying  an  equal  space 
on  the  valve  itself.  Tbe  result,  which  appears  to  me  conclusively 
to  demonstrate  the  identity  in  the  aenes  and  direction  of  the 
lines  on  the  valve  itself  and  the  diagram,  was  as  follows  t : — 

•  The  lioriHmtal  sngln  in  P.  oMpdafiro  are  reroectively  120°  «nd  6ff*. 

t  It  will  it  once  be  obvioni  thkt  the  degree  of  msgoi^ing  power  em- 
plofed  in  thii  obaervation  is  quite  immsterisl,  the  relatiTB  number  of 
linet,  longitudinsl  and  tnuivene,  in  any  given  number  of  disgonsla  being 
all  that  is  requisite. 

Jm.  Is  Mag.  K  Hill.  Ser.3.  Tolli.      '  M 
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In  fire  cUmiolis  of  the  mierometw,  diagonal  lines      10 
„  „  „  -longitndiiul  do*  19 

„  „  t,  tMntvene  doi      12f 

In  »  iptM  equl  to  ten  Of  the  dlt> 
gonil  Hum  on  the  dit^nun,        loaglttidinfcl  linea  14| 
„  >j  ,,  ttantvene  do.      18 

It  u  parhapi  necaua^  to  add  that,  in  apeakiiiK  of  Unea,  I 
'lAideaotpe 


n  to  oonvey  thfl  idea  ot  perfectly  clear  ana  well-defined  lineB> 
anoh  aa  are  riaibl*  on  the  finest  luad  of  cut  glass  or  crystal  \tj 
tha  naked  eye — and  further,  that,  with  the  highest  powera,  it 
beoomea  perfectly  manifest  that  the  diagonal  senes  which  bound 
tha  elarated  portions  of  the  structure  are  not  "bent  at  short 
intervals  at  an  angle  of  \2{f"  as  supposed  by  Schultie  and 
others.  On  thia  head  I  may  remark  that  if  the  sides  of  aa 
hexagonal  figure,  such  u  has  Deen  assumed  to  exist  in  P.  angu- 
latum,  are  resolrable,  inasmuch  as  each  of  the  sides  muat,  A 
priorif  oconpy  the  length  of  one  of  these  "  bends,"  it  follows  aa 
a  necessary  consequence  that  the  same  degree  of  magnifying 
power,  and  the  same  adjustments  of  the  microscope,  ought  to 
render  apparent  the  "  bends  "  ur  ligEag  formed  by  the  succes- 
aioQ  of  Uiese  deviations  from  a  direct  course.  But  inasmuch  aa 
these  powera  and  adjustments  avowedly  fail  to  do  ao,  it  seema 
almoat  like  an  assumption  unsupported  by  evidence  of  any  direct 
kind  whatever  to  regard  the  lines  otherwise  than  as  they  appear. 

Again,  Bsanming  the  lines  to  be  resolvable  into  "  dots  "  or 
hexagons,  and  accepting  the  estimate  laid  down  in  the  '  Synopsia 
of  witisb  Diatomatiee'  as  correct,  namely,  &S  in  'OOl",  and 
further  aasuming  the  diameter  of  each  of  the  heiagons  to  be 
double  the  diameter  of  the  "  bent  lines "  by  which  they  aro 
bounded  (which  is  about  the  proportion  deducible  from  Ur. 
Weoham's  photographio  repreaentation],  it  is  manifest  that  th« 
diameter  of  the  "  bent  lines"  would  be  about  one  100,000th  of 
an  inch,  and  that  this  wonld  also  be  an  approximate  estimate  of 
the  length  of  each  deviation  to  the  right  or  left  of  the  direct 
line.  Now,  since  it  is  well  known  that  lines  of  this  degree  of 
thickness  can  be  clearly  defined,  and  even  counted,  when  not 
closely  aggregated  togemeri  it  follows  that  the  "  bent "  form 
ought  to  be,  and  indeed  Vould  be,  definable,  did  it  realty  exist. 
But,  as  candidly  acknowledged  by  Schultse,  "  these  bends  are 
imperceptible"  with  powers  even  of  500  and  up  to  800  dia- 
meters] and  this  being  the  case,  tha  inference  is  surely  war- 
ranted, that  no  faith  can  be  placed  in  the  apparent  outline  of 
the  spaces  said  to  be  actually  determined  and  defined  by  thoia 
"  bent  lines." 

But^  as  I  have  foiimerly  mentioned,  in  the  Piatro^meta  there 
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tfe  fov  sets  of  lines,  ftnd  not  thre^  onlj^,  ii  stBtect  bjr  FrcM 
fessor  gcliiiltfe.  This  is  »  tDaterial  pointj  fbr  there  are  Ooly 
three  sets  necesaai^  in  the  formation  of  a  Bene*  of  hexagons. 
And,  lastly,  I  hare  to  repeat  that,  whereas  a  change  in  the 
■eries  vhiut  happens  to  be  most  distinct  (owing  to  the  direction 
in  which  the  light  comes)  takes  place  fonr  timet  during  a  eotn-> 
plete  rev(Jution  of  the  stage  (that  la  to  say,  once  in  erery  90°f 
when  P.  anffulaium  is  examined),  the  change  would  necessahlj 
take  place  six  times,  or  once  in  everr  60°,  were  the  hexagonu 
figure  the  trae  one. 

Lastly,  it  is  obvious  that,  if  the  stria  or  lines  are  those  parta 
of  the  ralre  which  are  "  resolrable  into  dots  "  or  hexagons,  ^tM 
of  each  of  these  lines  ought  to  enter  into  the  formation  of  op* 
posite  sides  of  each  hexagon.  In  Schultie's  figure*  two  of  each 
series  are  actually  represented  as  entering  into  the  formation  of 
each  hexagon .  Hence,  for  every  three  hexagons  there  oaght  to  be 
four  lines.  But  it  is  not  the  lines  which,  under  the  circum- 
stances described,  become  resolvable  into  dots  or  hexagons,  but 
the  spaces  between  the  intersections  of  those  lines ;  and  hence  ifc 
will  be  found  that  the  number  of  "data"  occupying  a  given 
number  of  divisions  of  the  micrometer  does  not  coincide  with 
the  number  of  linee  ascertained  as  occurring  in  a  like  spaee. 

There  is  one  point,  however,  on  which  I  have  found  it  necea- 
■ary  to  modify  my  previous  opinions.  To  this  I  hare  already 
cursorily  referred,  namely,  the  depressed  interspaces  on  th« 
valvular  snrftce  of  Plao-otigma  baltieum  and  the  rest  of  the  tectan^ 
gularly  marked  series.  But  I  am  by  do  means  prepared  to  apeak 
positively  regarding  this  or  the  difference  presented  between  the 
outer  and  inner  snrfaces  of  the  rectangularly  oi  quincuncially 
arranged  group.  The  existence  of  a  difference  is  extremely  pro- 
bable for  several  reasons.  Thus  the  direction  of  the  lines  of  tnti 
tore  characteristic  of  each  group  it  hardly  reccmcUeable  with  anr 
other  hypothesis  than  that  the  line»  constitute  the  thinnest  ana 
weakest  portions  of  the  structure ;  and  assuming  this  as  a  gen»> 
rally  admitted  fact,  whether  the  interspaces  are  occupied  by 
elevations  or  depressions,  it  follows  that  these  cannot  occur 
equally  on  both  sides,  otherwise  the  entire  substance  would  bi 
moniliform,  which  has  never  been  asserted,  to  my  knowledge. 

It  might  naturally  be  supposed  that  elevated  portions  occuM 
ring  on  one  surface  of  a  valve  would  impart  the  appearance  of 
depressions  when  viewed  from  the  opposite  surface.  But  I  hare 
failed  to  satisfy  myself  of  any  such  distinction.  In  thia  dilemmft 
I  caused  to  be  prepared  two  models  in  plate  glass,  on  one  snrfacA 
of  which  were  carefully  imitated  the  markings  of  the  two  typical 
forms,  the  other  surface  remaining  plain.    These  were  examined 

*  iounud  of  Uicrowopieal  Baence  for  April  1668,  plate  8.  flg.  Ui 
24* 
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both  by  direct  and  oblique  light,  being  pieced  within  a  box  of 
mfficient  lena;th  to  exclude  the  njt  coming  in  other  directiona, 
and  examined  with  the  naked  eye,  an  opera-glass,  and  a  hand- 
glass of  long  focus,  at  varying  distances.  The  expeiiment  was 
quite  satisfactory  so  far  as  the  production  of  the  appearances 
visible  under  accorate  and  faulty  focnsing  is  concemea,  even  to 
the  creation  of  dots  where  there  ought  to  be  pyramidal  fonr- 
sided  figures;  but  so  identical  are  the  appearances  engendered, 
from  whichever  side  the  plates  are  viewed,  that  it  ia  almost  im- 
possible to  determine,  from  mere  eyesight,  which  surface  is 
nearest  the  observer.  The  same  sort  of  difficulty  may  be  noticed 
in  looking  directly  through  a  plano-convex  lens  held  up  to  the 
light  at  some  distance  from  the  eye.  It  is  hardly  to  be  wondered 
at,  therefore,  that  the  Diatom-valve  should  be  equally  intractable 
in  this  respect. 

It  is,  I  presume,  quite  unnecessary  for  me  to  enter  into  the  con- 
cluding question  raised  by  Professor  Schultse  with  regard  to  the 
JoramituUed  structure  of  certain  Diatom -valves,  and  more  especi- 
ally otTsthmia  and  Coacmodisau,  since  few,if  any,  microscopists  in 
this  conntn  will  be  found  to  coincide  with  the  opinion  he  ex- 
presses. That  the  thinning  away  of  portions  of  the  valvular 
surface  is  sometimes  extreme  admits  of  no  doubt;  hut  that  it 
normally  amounts  to  actual  perforation  is  negatived  by  a  number 
of  well-known  facts  and  appearances.  Under  these  circumstances 
I  only  invite  attention  to  the  view  he  has  hazarded,  in  order  to 
■how  the  danger  of  reliance  on  WelckeHa  teat  as  applied  to  such 
organisms  as  the  most  delicately  sculptured  of  the  Diatoms. 

It  only  remains  for  me  to  express  my  conviction — one  arrived 
at  under  no  ondue  bias  in  favour  of  lenses  of  British  manu&c- 
ture — that  the  apparently  unavoidable  and  repeated  succession 
of  light  and  dark  points,  on  which  so  mach  streBS  has  been 
laid  by  Welcker  and  Schultze,  is  indicative  of  a  very  limited 
degree  of  penetrating  power.  Of  the  high  qualities  of  the  Hart- 
nadc  combination  I  can  speak  with  confidence  from  the  perfor- 
mance of  one  in  my  possession.  It  equals  any  lens  I  have  ever 
seen  for  cleamess  of  definition  as  well  as  penetrating  capacity ; 
but  the  necessity  for  the  employment  of  a  drop  of  fluid  between 
the  thin  glass  cover  of  the  slide  and  the  front  combination  must 
always  be  regarded  as  an  inconvenience  and  a  drawback  to  its 
employment,  more  especially  since  our  first-rate  English  lenses 
effect  all  that  the  Hartnack  combination  can  effect,  without  any 
such  supplementary  aid,  and  under  a  much  lower  degree  of  nug- 
nifying  power. 

Poitter^t. — The  following  is  a  statement  of  the  experimmts 
concocted  with  a  view  to  ascertain  the  relative  thicknesses  of 
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difierent  portions  of  tlie  Siatom-Talve  under  the  action  of  fluoric 
acid — asBuming,  ga  every  portion  is  of  precisely  similar  density^ 
that  the  thinner  parts  must  be  the  first  to  succumb  to  the 
eroding  action.  I  may  mention  that  the  acid  was  very  gradually 
upplied  in  fumes  to  the  Diatoms  previously  dried  and  fixed  on 
slips  of  mica. 

In  the  stouter  and  more  coarsely  marked  Naeicuia,  in  which 
the  median  line  is  snrronnded  by  a  broad  nnstriated  area  of  silex, 
from  the  outer  margin  of  which  the  striation  commences,  the 
striated  portion  was  invariably  destroyed  first,  the  dotted  points 
being  the  foremost  to  yield.  The  median  line  and  its  adjoining 
area  yielded  last. 

In  Cocnmewtfufant  the  dots  at  once  yielded,and  then  increased 
in  size  until  the  intervening  portions  of  silex  were  altogether 
eroded. 

In  Biddulphia,  Triceratnan,  and  Itthma,  the  interspaces  yielded 
first.     The  costie  of  B.  pulchella  and  B.  regina  yielded  last. 

In  Pleurotiffma  formosum  and  P.  baltuwn  the  action  on  the 
entire  structure  was  so  instantaneous  and  c(Hnplete  that  it  was 
difficult  to  apply  the  smallest  quantity  of  the  fumes  without 
altogether  consuming  the  valves.  But  wherever  portions  re- 
mained, the  ontline  was  identical  with  that  shown  when  the 
valves  are  fractured,  thus  clearly  confirming  the  view  that  the 
portions  constituting  the  linear  markings  are  the  thinnest.  In 
these  forms  the  median  and  terminal  nodules  were  the  last  to 
succumb. 

Lastly,  it  is  worthy  of  notice  that  in  those  portions  of  the 
Diatom-valve  which  present  a  delicate  pinkish  tint  the  siliceous 
structure  is  the  thickest.  Where  the  tint  is  grey  or  iaclining 
to  green,  the  film  may  be  regarded  as  being  of  extreme  tenuity. 
The  same  feature  holds  good  amongst  the  Folycystina,  and  is 
indeed  more  strikingly  observable  in  that  family,  owing  to  their 
anperior  site  and  soliiUty. 


%LI.—Furtker  Obtervatioju  on  an  imdescribedittdiffenousAui(B}M, 

vnih  Notkea  on  Tonarliahk  forms  of  Actinophrys  and  Difflugia, 

By  G.  C.  Wallicb,  MJ).,  F.L.S.,  P.G.S.,  &c. 

[Plate  EL] 

The  very  singular  characters  presented  by  the  new  form  of 

Amt:^,  to  which  attention  was  drawn  by  me  in  the  last  Number 

of 'The  Annals,'  having  induced  me  to  keep  it  under  constant 

supervision  during  the  bygone  month,  I  am  glad  to  be  enabled 

to  Gonfirm  the  description  there  given,  and  at  the  same  time  to 

'  add  several  new  facts  regarding  it  and  two  other  species  of  in- 
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^gagoiH  Bhimpods,  vhich  oan  bardlf  &il  to  excite  intenst, 
I  beg  to  atate,  nowerer,  that  the  present  and  former  commoni- 
jHtioq  Qn  thii  mbject  muit  onl^  be  regarded  as  of  a  preliminary 
eatOK,  and  pabli«hed  with  a  view  to  afford  natnralista  an  oppor- 
tqnity  of  penonally  inreatigating  the  organisDU  in  qneatioo. 
When  it  is  borne  in  mind  that  we  are  now  treating  of  creatnrea 
holding'^e  loweat  positioB  in  the  scale  of  being,  and  that  it  has 
been  customary  to  aauga  to  tbcm  a  degree  of  aimplicity  of  Btm&- 
tore  wholly  incompatible,  ao  far  as  all  anal<m  Inches,  with  the 
vital  funetiona  they  are  known  to  perform,  it  will,  I  think,  be 
^owed  that  this  imlooked-for  phase  in  the  history  of  the  Bhi- 
EOpoda  cannot  be  too  minutely  scrutinized. 

From  a  further  supply  of  the  material  containitig  the  Ammbte 
obtained  towards  the  close  of  March,  it  would  appear  that  the 
form  is  tolerably  plentiful — occurring,  however,  only  in  those 
■hallow  pools,  hifuhly  impregnated  with  ferrnginons  matter,  that 
are  to  be  met  with  in  certain  part*  of  Hampitesd  Heath.  In 
the  clear  pools  not  a  single  specimen,  having  tne  novel  characters 
I  have  d^>cribed,  is  to  be  found. 

Out  of  thp  nuDierous  individnak  examined  by  me,  I  should  say 
that  not  more  than  5  per  cent,  have  been  defi^ent  in  the  villous 

Eitch ;  and  from  the  mode  in  which  some  of  the  larger  specimens 
ave  been  rent  asunder  by  pressure  whilst  under  observation, 
■0  as  to  form  two  distinct  beings,  there  seems  every  reason  to 

.  believe  that  these  apparently  exceptional  specimens  have  been 
produced  by  similar  means.  Under  the  circumstances,  I  think 
the  Amaba  may  safely  be  regarded  as  a  weU>marked  species,  and 
I  accordingly  propose  that  it  should  be  named  A.  villata. 

I  mentioned  in  my  former  notice  that  the  contractile  vesicle 
and  nncleuB  were  generally  to  be  seen  in  the  vicinity  of  the  vil- 
lous pstch,  and  that,  in  a  single  example,  the  latter  had  assumed 
the  shape  of  a  spherical  tuft  attached  to  the  body  by  a  cylindrical 
pedicle  of  sarccue.  During  the  past  month  I  have  had  ample 
opportunity  of  verifying  the  observation  that,  in  the  majority  of 
Bpecimens,  so  long  as  th^villovuipBtch  isjmt  being  employed  as 
an  organ  of  prehension, "tux  lamerely  dra^;ed  a^ng  in  rear  of 
the  main  body,  the  nucleus  and  contractile  vesicle  retain  their 

'  position  in  its  vicinity,  but  that  they  circulate  with  the  other 
contained  matters  whenever  the  prehensile  action  of  the  villi  is 
B»t  in  abeyance.  Several  specimens  have  exhibited  the  tuft  and 
pedicle,  but  not  in  so  symmetrical  a  form  as  the  first  one  ob- 
served by  me.  These  are  very  material  points,  inasmuch  as  tfaey 
tend  to  prove  that  some  kiud  of  consentaneous  action  takes  place 
between  the  contractile  vesicle,  the  nucleus,  and  the  villous  area, 
even  independently  of  the  appearances  now  about  to  be  described, 
(n  Hveral  specimens,  a  delicate  funnel-shaped  tubule  was 


.y  Google 


viaibla  pasgiiielMgita^mUy  throoRb  tha  villous  toft  (^atf 
IX.  fig.  3),  WbBD  tbia  oocumid,  toe  eoatraotile  reeicle  waf 
not  to  bs  seen,  Miqut^  p^rtioles  of  effete  matter,  accompanied 
at  timet  by  tkteia  of  iMwdB,  were  frequently  extruded  »t  tli« 
infuodibaliform  onfice,^-their  paasage  outvrarda  being  alow  till 
tbe  orifice  was  reacbec^  wben  tney  leemed  to  be  forced  out  «itb 
a  jerk,  Od  three  occaaioDi,  wbat  appeared  to  be  a  minut^ 
yacuole  [for  it  did  not  pulaate)  was  umilarly  extruded,  ita  wr- 
oodic  investment  aBHutiung  the  tbape  of  a  minute  vfUoua  tnO^ 
wbicb  remained  adherent  for  a  time  to  the  main  body  by  a 
■lendflr  filament,  but  became  sreptually  detached  when  the  crea* 
tare  bad  advanced  to  a  sufficient  distauoe  to  orecconM  ita  exteQ* 
aile  powers  (Plate  IX,  fig,  4), 

It  is  a  very  curious  twst  that  io  ope  of  the  saucers  into  which 
the  material  containing  the  Amaba  was  placed,  and  in  which  the 
water  had  been  purposely  allowed  to  evaporate  to  a  considerable 
extent,  the  whole  of  the  epecimena  seemed  to  undergo  another 
change.  This  consisted  in  the  formation  of  a  large  subapherical 
or  ovate  mass  of  homogeneous  grannlar  matter,  which  occupied 
the  entire  posterior*  fourth  of  the  body,  causing  it  to  bulge, 
with  more  or  less  regularity,  around  the  base  of  the  villous  t^, 
rtai,  like  the  latter,  never  quitting  that  position  (figs.  1, 2,  tc  8J. 

In  this  phase  of  the  Amaba  Uie  normal  erratic  pseudopodw 
were  hardly  ever  projected,  but  the  body  maintained  an  elon- 
gated cylindrical  ahape,  with  comparatively  rapid  flowing  move- 
ments, during  the  occurrence  of  which  the  villoaa  tuft  was  pas- 
sively dragg^  along.  This  granular  mass  at  first  sight  resem- 
bled a  muui  enlar^^  nucleas  without  ita  containing  vesick* 
^though  its  boundaries  were  well  defined  posteriorly,  the  granules 
seemed  to  amalgamate  to  some  extent  with  the  general  endosarc 
anteriorly,  and  at  times  a  portion  of  the  granules  left  the  mats 
and  took  part  in  the  genenl  cyclosis.  But  in  some  individuals 
the  true  nucleus  could  be  seen  distinctly  within  the  boundary 
line  of  the  granular  mass,  although  it  was  impossible  to  deter- 
mine whether  it  was  actually  imbedded  in  its  centre,  or  occu- 
pied a  position  externally  to  it  but  within  the  ectosarc.  In 
these  specimens  the  contractile  vesicle  was  not  observed  to 
undergo  its  norntal  diastolic  and  systolic  action ;  and  hence  it  is 
possible  that  the  vesicles  seen  may  in  reslity  have  been  vacuoles, 
m  this  condition  of  the  oi^anism.  At  all  ^events,  further  infor- 
mation is  requisite  before  the  point  can  be  accurately  ascertained- 

It  is  highly  prpbablci  however,  that  the  granular  mMB  referred 

*  Reptadon  U  §o  manifest  m  these  Jmoftc,  and  the  directioD  of  tlisir 
moTementa  ii  u>  uniformly  omioaita  to  that  in  nhieh  the  Tillou*  ana  ii 
Btoated,  dut  I  bava  deemed  it  lejptimste  to  employ  die  Icrms  mtcrwr  sad 
fottmor  in  my  dsteiiptiaQ  of  the  puts- 
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to  is  of  the  nature  of  s  nacleua.  In  appreciable  characters,  both 
as  to  colour,  form,  and  size,  the  component  granules  are  identical 
with  thoee  seen  in  the  trae  nucleus.  But  the  analogy  is  well 
nigh  confirmed  irom  the  circumstance  that,  at  a  still  later  period, 
when  evaporation  of  the  water  bad  gone  on  to  a  greater  extent, 
the  entire  granular  mass  referred  to  became  segregated,  as  if  by 
a  process  of  segmentation,  into  numerous  dtirtinct  nuclei,  amongst 
which  the  true  nucleus  was  not  recogniKable  as  n  separate  or 
different  structure.  These  multiple  nuclei,  varying  in  number 
&om  five  to  about  a  dozen,  were  contained  in  no  separate  cavity 
or  cavities,  but  occupied  the  position  previously  occupied  by  the 
single  large  granular  mass.  In  the  specimens  exhibiting  this 
structure,  the  animal  seemed  inclined  to  assume  an  encysted 
form,  motion  being  almost  totally  suspended,  and  the  short 
conical  pseudopodia  projected  from  all  parts  of  the  surface  except 
the  villous  area,  being  withdrawn  and  re-extended  with  extreme 
slowness,  and  only  at  long  intervals  (Plate  IX.  fig.  5}.  After 
a  time  (whether  ftom  the  pressure  of  the  glass  cover  or  other- 
wise, I  am  as  yet  unable  to  determine),  these  multiple  uoclei 
were  extruded,  one  by  one,  in  the  vicinity  of  the  villous  area. 
During  extrusion,  and  for  several  minutes  subsequently,  they 
retained  their  spherical  mulberry-like  form.  They  then,  one 
after  the  other,  fell  asunder  aa  it  were,— -the  granular  disruption 
seeming  to  commence  at  a  single  central  point,  and  afterwards  to 
extend  equally  on  all  sides.  The  granules,  when  released,  formed 
a  delicate  cloud,  each  granule  maintaining  a  tremulous  and 
apparently  molecular  movement  for  a  few  seconds,  and  ulti- 
mately assuming  a  condition  of  perfect  rest.  At  fig.  Sa  I  have 
shown  one  of  these  nuclear  masses  aa  seen  when  first  extruded. 
In  a  single  example,  occurring  in  the  material  originally  pro- 
cured, a  veiy  distinct  membranous  capsule  was  observable  (fig.  6) . 
This  had  all  the  appearance  of  being  true  ectosarc,  inasmuch  as 
it  not  only  closely  invested  the  body,  but  the  boundaries  of  the 
villous  area.  I  have  already  stated  in  my  previous  paper  that 
acid  and  alkaline  reagents  failed  to  render  evident  any  such 
membrane  as  is  alluded  to  by  Auerbach  and  Schneider.  Re- 
peated attempts  with  these  reagents  have  since  been  made  by 
me  to  bring  the  membrane  into  view,  but  without  success.  In 
the  single  specimen  now  under  notice,  all  movement  of  the  body 
had  entirely  ceased,  and  it  appeared  to  be  strictly  encysted.  But 
there  still  remained  a  slow  cyclosia  of  the  grannJar  particles;  so 
that  life  was  not  extinct.  It  is  just  possible,  therefore,  that  the 
membranous  capsule  may  not  have  constituted  an  integral  por- 
tion of  the  Atnaba  in  question,  but  that  the  Intter  may  have 
accidental^  insinuated  itself  into  the  efiete  cell  of  some  other 
animal.    It  is  a  significant  fact,  however,  that  the  membrane 
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resisted  presBore  in  a  maDner  that  showed  its  strength  and  at 
the  same  time  the  probable  absence  of  any  aperture  through 
which  its  contents,  if  not  forming  part  and  parcel  of  itself, 
might  have  escaped.  lu  short,  disruption  did  not  take  place 
nntil  after  the  glass  cover  in  use  (measuring  -008  of  an  inch  in 
thickness)  had  been  broken.  The  wall  then  exhibited  very  dis- 
tinct angular  folds  and  a  clear  membranous  outline,  but  of  too 
great  tenuity  to  admit  of  the  meaturement  of  its  thickness.  In 
this  specimen  the  nucleus,  probably  owing  to  displacement  by 
the  pressure,  occupied  a  position  at  the  centre  of  the  body — 
no  contractile  vesicle  or  larger  granolar  mass  being  present,  but 
several  vacuoles  being  scattered  through  its  substance. 

One  of  the  most  remarkable  amongst  the  novel  and  varied 
characters  of  these  Amoeba  consists  in  the  vesicle  in  which  the 
true  nucleus  is  contained  having  been  found  to  be  distinctly 
membranous  in  some  individuals.  In  the  figures  appended  to 
my  paper  in  the  last  Number  of  the  '  Annals,'  I  endeavoured  to 
show  the  definite  appearance  of  the  vesicular  chamber  of  the 
nucleus ;  bat  at  that  bme  I  had  no  idea  of  the  peculiarity  thereby 
indicated,  nor  did  I  become  aware  of  it,  or  indeed  believe  in  it, 
until  I  had  seen  several  nuclei  with  their  vesicular  covering  com- 
pletely isolated  from  the  main  body  bymeansof  the  compressor. 
The  fact,  startling  as  it  seems,  is  nevertheless  certain,  that  in 
these  specimens  the  nucleus  was  contained  in  a  distinct  mem- 
branous cell  of  its  own,  and  that  this  cell  admits  of  perfect 
isolation  without  undergoing  rupture.  The  cell-wall  was  sphe. 
rical  in  its  extmded  state,  pmectly  hyaline,  tough,  and  resisting, 
and  forming  irregular  folds  under  augmented  pressure,  as  shown 
in  figures  7  and  7b, — a  clear  nucleolus,  as  before  described,  being 
visible  in  the  interior  of  the  granular  nucleus,  and  the  space  be- 
tween the  nucleus  and  cell-wall  being  occupied  by  a  still  more 
attenuated  granular  protoplasm.  In  contradistinction  to  this, 
the  multiple  nuclei,  already  spoken  of,  had  neither  investing 
membrane  nor  nucleolus.  Can  it  be  that  the  one  phase  repre- 
sents the  germ-cell,  and  the  other  the  sperm-cells  F 

Another  fact  is  deducible  from  the  appearances  presented  by 
the  sarcode-Bubstance  of  the  largest  of  these  Anueba.  The  runn 
of  granules  does  not  follow  upon  a  previous  contractile  efibrt 
exercised  at  the  posterior  portion.  As  the  animal  progresses, 
occasionally  altering  its  course,  there  are  periods  during  which 
perfect  quiescence  is  maintained  by  the  grannies  j  and  the  rush 
or  flow  of  these  seems  to  take  place,  as  it  were,  to  fill  up  tbe 
vacuum  engendered  by  the  sudden  projection  of  a  portion  of  the 
ectosarc  in  the  shape  of  a  psendopodium.  Hence  it  would  ap- 
pear that  motion  is  dependent  on  the  contractile  power  of  the 
external  sarcode-laycr,  and  that  tbe  endosarc  only  passively  par- 
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ticiptte*  in  it.  If  tbii  viaw  ia  oomot,  it  involve*  «  very  import* 
tot  coniidsntioo ;  for  it  prarita  that  tbe  old  Gentua  dootnnB  itf 
a  "primary  oontraotile  muoua"  is  ewentially  correct,  asd  th^t 
the  circulation  is  not  dependent,  even  in  p^rt,  oq  the  alteriut^ 
expaniion  and  ooUapge  of  the  contractile  vesicle.  Foithei  tbw 
this,  it  affords  ttie  Btrongut  confirmatioi)  of  tbe  high  degree  of 
differentiation  existing  between  the  endosaro  and  ectouro  of  th« 
Amceban  gronp. 

Tbe  myitenoui  faculty  resident  in  the  latter  portion  of  the 
structure,  of  forming  extempore  orifices  for  the  inception  or  ex-* 
tnuion  of  food-particleB,  &c.,  may  be  witnesaed  in  tbeae  speci- 
meos  in  a  very  singular  manner,  and  one  which,  as  far  aa  I  am 
aware,  baa  not  hitberto  attracted  attention.  {  allude  to  the 
projection  of  tbe  ectoaarc  from  some  area  of  tbe  general  surfaee 
m  tbe  form  of  a  bemispherical  mass  with  a  broad  base,  only  a 
very  small  portion  of  the  origind  contour  line  seeming  to  gi?f} 
way  at  first,  so  as  to  admit  of  the  passage  of  tbe  endosarq 
and  other  granular  contents  into  the  newly  projected  part,  but 
its  entire  floor  appearing  to  be  gradually  dissolTed,  aa  it  were, 
and  free  eommunication  between  tbe  main  body  and  the  new 
pseudopodial  cavity  not  being  established  until  the  completion  of 
this  propesi.  Whilst  it  ia  progressing,  the  endoaarc-grannlea  seem 
to  ruab  round  a  corner  into  the  cavity,  tbe  comer  gradually  re- 
ceding, BO  to  speak,  and  ultimately  bemg  altogether  obliterated. 
From  these  facts  it  is  obvioui  that  the  ectoaarc  and  endosare 
are  not  ptrmanent  portions  of  the  Protean  structure,  but  mutually 
convertikle  one  into  the  other;  and  that  it  it  an  essential  featvrt 
of  sarcode  that,  whilst  the  otUer  layer  for  the  tine  being  becomes, 
ipso  facto,  instantaneottskf  differentiated  tnio  ectosarc,  the  same 
uyer  reverts  fa  the  condition  of  endesm-e  undv'  the  eiramaiancet 
fmt  described.  In  the  latter  part  of  the  process,  that  is,  tbe 
reversion  to  the  condition  of  endosare,  the  action  is  by  no  means 
■0  instantaneous  as  when  the  converse  takes  place.  In  tl)fl 
Actinophryana  both  processes  are,  comparatively  speaking,  slow. 
Lastly,  1  have  to  state  that  when  the  bomogeoeoua  aarcode  is 
poured  forth  irom  these  Amteba  under  pressure,  the  globulea 
show  no  tendency  whatever  to  coalesce.  In  genenl,  tbe 
masses  of  aarcode  are  expelled  in  irregular- oblong  or  ovate 
portions  of  varying  aieea,  which  rapidly  detach  themselves,  an4 
then  at  once  assume  a  perfect  spherical  form.  It  is  very  rarely 
indeed  that  foreign  bodies  remain  within  these  masses,  or  ar* 
extruded  as  part  of  their  contents.  Tbey  are  extruded  separately 
under  these  circumatancea.  The  aarcode  constituting  tbe  aphe- 
ules,  when  first  it  escapes,  appeara  perfectly  bomogeaeom,  and 
B  granules  are  extremely  minute.  After  the  lapae  of  a  period 
aryipg  frmn  a  quarter  tobatf  ap  bour,  this  homogeaeoua  chm 
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MDler  diuppsuri,  wad  *  vprneg  of  legnentiition  takeq  pUos,  ths 
Bunuta  gnnulM  beeoming  more  cloBely  aggngated  together,  w 
M  to  form  irregular  and  tomewliBt  lurkei  patobM  within  the 
aphenile,  whilst  Hie  form  of  the  latter  i>  in  nowiaa  modified.  A 
^prcBeotatioti  of  these  phenomena  is  given  on  a  Is^ly  magnified 
scale  in  figs.  8,  Qa,  and  Sb. 

[To  be  conti)iued.] 

EXPLANATION  OF  PLATE  IX. 
Ffg.  1.  AmcAa  viUota,  thowing  the  podtion  and  appeaiaoM  of  the  large 

gnmulu  mui,  irith  the  true  auoleui,  and  cjlindrienl  form  a»i 

■umed  by  du  Amaba. 
fig,  2.  A  ipscimen  in  which  the  contnctile  Teiicle  it  apparently  tepUoed 

bj  s  coDJca1-(haped  rscuole. 
Fig,  3.  The  gTBsuliT  nau  and  villom  tuft,  thowing  the  inftindibulifonn 

tubule- 
Fig.  4,  The  villona  tuft  and  infundibuliforni  tubule,  with  an  axtmdtd 

TUniole  (7),  and  itt  invettiture  and  (uitaining  fikmant  of  tamode. 
Fij/.  6.  An  Ataaba  with  multiple  nuclear  bodiei. 
Fig.  Sa.  Dae  of  theee  mulbony-iheped  nuclei,  at  wen  ioraadiately  after 

extnuun. 
3^,  S,  Encytted?  forai,  mtb  diatmct  nenibrsnoui  envelope. 
F^.  7*  One  of  the  true  nuclei  after  iiolation  from  the  parent  body,  ihow- 

ing  its  membnmoui  invettiture. 
Rp.  Jb.  The  (ame,  aa  leen  siter  aucniented  prenure. 
f^.  8.  Largely  mtgnified  portion  of  an  afrtive  Anutba,  ibowing  the  qipear* 

auea  of  the  rareode'^obalw  (Su,  Hi)  iiolated  by  prcenirc- 
N.B.  The  whole  of  the  qiedmeiu  wan  more  or  lew  full  of  minnta 
Ommtiail*,  with  which  the  matenal  in  which  tbey  were  found  abounded, 
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On  fA«  Qeolog]/  aitd  Natural  Bittory  qf  the  Uj^aer  Mitwuri  :  bettu/ 

thewb»taiU!eo/aReportntadetolAeat.G.K.yftiTm,'j:,Z,\5.%.ii. 

By  Dr.  f.  V.  Haxdkn,  &c.  &o,   4to,  Philadelphia,  1662.   (Trom 

the  Transactions  of  the  Americaii  Philosophical  Society,  vol.  xii. 

Bead  July  19,  1861.) 

Thu  valnable  memtMr  oompiisea  information  collected  on  three  oc- 

canons: — Ist.  Ad  account  of  the  Molc^cal  observationi  made  by 

Dr.  Hayden  when  asaodated  with  Lieut.  Warren's  Expedition,  in 

the  summer  and  autumn  of  1SS7,  txata  Bellevne  on  ttw  Uitsonfi 

(about  41°  Ut.,  06°  long.)  to  the  mouth  of  the  Big  Sioux  and  back, 

and  then  across  Nebraslui  to  Fort  I^aramie,  then  northwurd  acroas 

the  Black  HilU  to  Beat  Peak  (about  44°  30'  lat.,  105°  20'  long.), 

and  then  south-eastward  through  the  Bad  Lands  to  the  Niobara 

Biver,  and  alon|  it  to  Fort  Bandall  on  the  Missouri.     2udly.  Qeo- 

It^ical  explorations,  by  Or.  Hayden  and  Hr.  F.  B.  Meek,  in  the 

north-eastwD  portion  of  Kanaaa  territory  (between  95°  and  S8°  long., 

and  38°  and  39°  30'  lat.),  in  1858.    3rd|y.  Some  results  of  an  ez- 

pcdition  to  the  north-west  under  Cspt;  W.  F.  Baynolds,  in  1859-^. 
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Information  obtained  bjr  Uie  »athor  on  tliis  oecanoa  is  brongfat-to 
bear  on  obgeiTadaiis  prerlooaly  made,  enabling  Dr.  Harden  to  make, 
in  chapter  xiil,  of  tbe  memoir  before  ns,  "a  condensed  Btatemoit  of 
the  leading  geological  discoTeries  up  to  tbe  present  time,  and  to 
bannonize  some  of  tbe  conflicting  opinions  which  may  have  been 
advanced  in  regard  to  the  age  of  the  different  deposits  in  tbe  west." 
Withont  careful  reference  to  this  third  portion  of  the  memoir,  the 
reader  will  misapprehend  the  anther's  news  on  several  points,  soch 
as  the  upheaval-era  of  the  Rocky  Mountains,  the  relations  of  the 
Inirajnras^c  sandstones,  tbe  cUssification  of  the  Tertiaries,  &c. 

The  memdr  is  illnstrated  by  a  few  woodcnt  sectiona  (seriously 
limited  on  account  of  the  cost  of  publication),  and  by  a  coloured 
geological  mt^,  based  on  Lieut.  Warren's  survey.  But  this  is  & 
mere  sketch-map;  it  does  not  include  the  Judith  River  (an  important 
locally),  contains  no  indication  of  tbe  "superficial  deponts,"  and 
mainly  represents  the  detenninationa  arrived  at  in  1857;  and  the 
names  of  places  have  been  chosen  for  insertion  vritb  little  reference 
to  the  routes  of  1857-^8 ;  so  that  it  proves  but  a  poor  help  to  the 
careful  student  of  this  interesting  memoir. 

In  the  " Historical  Introduction"  a  short  account  is  given  of 
former  esplorationa  made  in  the  north-west  territories. 

The  rocks  met  with  m  the  regions  referred  to,  between  the  Missouri 
and  the  Rocky  Mountains,  and  on  the  western  slopes  of  tbe  Big  Horn 
and  Wind  River  ranges,  are  ;— 

I.  Granitic,  metamorphic,  and  emptive  rocks  in  the  axes  of  tbe 
Rocky  Monntams,  the  Black  Hills,  and  Bear  Peak  (pp.  33  &  1 17, 
&c.).  Some  lofty  and  extensive  ranges  connst  of  basaltic  and  other 
vol(»nic  rocks. 

II.  Lower  Silurian  strata  (referable  to  the  Potsdam  Sandstone), 
consisting  of  siliceous  Umestone,  micaceous  sandstone,  and  calcareous 
fossiliferous  grit  fwith  lAngvla,  Oiolut,  and  Trilobilea).  This  is 
best  seen  in  the  Black  Hills,  where  the  upheaved  strata  engirdle  the 
metamorphic  rocks.  The  author  has  found  this  fossUiferous  primor- 
dial sandstone  along  the  eastern  mai^n  of  the  Big  Horn  range 
(p.  120),  and  has  recognized  it  in  the  Laramie  Range ;  and  he  thinks 
that  the  sandstone  and  conglomerate  of  Stansbury  Island  and  else- 
where in  tbe  neighbourhood  of  the  Great  Salt  Lake  may  be  of  the 
Game  age,  also  tbe  so-called  "Old  Red  Sandstone"  (Marcou)  of  the 
Aztec  Mountains  in  New  Mexico. 

III.  Carboniferous  rocks,  of  great  thickness,  belonging  to  the 
upper  part  of  the  series,  and  possessing  but  Uttle  coal,  in  North- 
eastern Kansas  and  South-eastern  Nebraska;  whilst  about  100  feet 
of  fossiliferous  limestone,  turned  up  around  the  Black  Hills  and 
Bear  Peak,  and  a  vaiiable  group  of  sandy  and  calcareous  strata,  from 
1000  to  ISOO  feet  thick,  with  a  few  fossils,  forming  the  western 
outcrop  of  the  great  Carboniferous  formation,  where  its  edge  is  up- 
raised along  the  Big  Horn  and  the  Laramie  Mountains,  and  along 
the  Sweet-water  and  "Wind  River  Mountains,  represent  perhaps  both 
the  upper  and  lower  members  of  the  series  (p.  121).  Still  further 
north,  the  Carboniferous  strata  abound  about  the  upper  branches  of 
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the  Musoar! ;  and  tbey  reoccur  on  the  western  slopes  of  the  Rocky 
Moontams,  in  South-eastern  Or^;oa  (p.  121). 

Notea  on  the  fossils  collected  by  the  author  from  tho  Carboniferooi 
strata  are  men  at  pages  61-67.  One  ofthe  most  abundant  is  fWu- 
Uaa  eyUnariea,  which  abounds  in  finssia  in  the  upper  part  of  the 
Lower  Carboniferous  series  (Mountain-limestone)  ;  but  in  ^■"■■»  it 
is  found  {F,  eyUndriea,  Tar.  cenlricota.  Meek  and  Harden)  withia 
about  300  feet  of  the  top  of  the  Upper  Carbomferoua  series  (Coal- 
measures),  and  occurs  abundantly  in  numerous  beds  far  down  in 
the  series.  In  South-western  Iowa  and  in  MissouH  it  also  abounds. 
F.  elongata,  Shnmard,  belongs  to  the  white  limestone  of  the  Guada- 
lupe Mountains,  Mew  Mexico,  which  has  been  referred  to  the  Per- 
mian series  by  Dr.  Shnmard. 

IV.  In  the  Kansas  Valley,  the  Coal-measarea  pass  upwards  con- 
formably, from  magnesian  limestones  alternating  with  days,  and 
containing  Solemya,  Myaltna,  Pleurophonut  tv6etmealiu.  Bake- 
tellia  parva,  Exumpkalut,  Spirigera,  Ortkotina  umfiriicnt/tMi  (T), 
p.  Shumardianum,  &c.,  into  claya  and  magnesian  hmestone,  with 
MonotU  Havmi,  Myalina  peraitenuata,  Pleurophonul  tubatjuatus, 
Edmondial  CalhouHti,  Peeten,  Spirigera,  Nautilus  exeentriau, 
BttiettelUa  parva,  Leda  ntiteitula,  Axinut  rotundatue,  Bellero- 
phon,  Mvre&itoma,  &c.  The  latter  aet  of  beds  are  the  first  that 
lose  nearly  all  trace  of  Carboniferous  forms;  but  the  former  are 
not  nearly  the  first  that  contain  genera  (such  as  Sgnoetadia  and 
BakeeeUia)  peculiar  to  the  Permian  rocks  of  Europe.  Here,  then. 
Dr.  Hayden  is  'inclined  to  draw  a  provisional  and  artificial  line 
between  "Carboniferous"  and  "Permian,"  if  such  be  required; 
though  apparently  he  would  rather  admit  the  existence,  in  this  re- 
gion, of  tfi  intermediate  and  transitional  group  of  rocks.  In  IllinoiB, 
however,  there  ia  an  nnconfonnity  between  the  Carboniferous  and 
Permian  beds,  according  to  Dr.  J.  G.  Norwood.  In  Kansas,  abore 
the  tbsailiferoos  beds  above  mentioned,  succeed  calcareo-siliceous  con- 
glomerate (breccia  ?),  local  and  about  18  feet  thick ;  gypsiferoua  days, 
y5  feet ;  red  and  variegated  clays,  with  seams  and  veins  of  m(u;nesiai] 
limestone,  60  feet ;  all  unfossiliferous  and  donbtfnlly  referrea  to  the 
Permian  series. 

In  the  Black  Hills,  the  limestone  of  the  Corboniferons  formation 
ia  succeeded  by  about  400  teet  of  red,  gypsiferous,  calcareo-argilla- 
ceona  beds  and  sandstone,  among  which  is  a  limestone,  of  variable 
thickness,  with  Spirifer,  Plevrotomaria,  Maa-oeheili,  and  BelUro- 
pkon ;  and  cherty  magnerian  limestones,  vnthMtfalina  peraltenwtta, 
were  found  at  the  foot  of  the  Big  Horn  Mountains,  near  the  head  of 
Powder  Biver.  These  are  posnbly  Permian.  Th^  appear  to  have 
been  subjected  to  great  denudation  (together  with  the  Carboniferous 
rocks)  previously  to  the  deposition  of  the  nest  series  of  deposits. 

V.  These  are  red  arenaceous  and  gypsiferous  marls,  overlying  the 
Carboniferous  rocks  along  the  eastern  slope  ofthe  Rocky  Mountains, 
from  lat.  49°  southwards,  also  in  the  Laramie  Plains,  and  on  the 
west  rade  of  the  Wind  Biver  Mountains,  and  over  a  vast  extent  of 

,«oantry,  indoding  the  Wantcb  MonnUin^  Bonth  of  Lake  Utah>  ako 
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tiie  Green  tUver  Taller  down  t!ie  Colorado  into  Tie*  U'esleo,  where 
tbev  have  been  noticed  and  deneribed  br  Tariona  explorers.  TheM 
bedl  baVe  daoAlfy  been  tttrrelated  with  the  EnropeanTriaa ;  and  the 
ftMil  platitt  fbtind  in  them  by  Dr.  Newberrj  in  New  Mexico  appear 
to  fsnmr  that  idea ;  bat  Dr.  Hayden  doea  not  feel  ooufldetat  on  th« 
kubjeet,  egpeelally  aa  he  aiya,  "  On  the  West  lide  of  the  Vind  hint 
Houuttfins  we  hare  discorered  fosnia  beneath  the  red  bedCf  which 
vm  include  those  in  the  Jumsbio"  (p.  123). 

VI:  "The  Jurawic  rocks  are  everywhere  revealed  OTctlVlng  tiiC 
red  deposits  just  mentioned,  and  poMeiS  an  equal  geocraphiciu  ex^ 
tension."  Around  the  Black  Hilla  and  along  the  £diu  of  dte 
Rocky  Motmtains,  they  are  npheaved  in  a  lone  from  a  quarter  to 
three  miles  wide,  and  consist  of, — 1  st  (lowest).  Lammated  sandstones 
and  shales,  with  Tt^onia,  Peeten,  Mytilut,  Serpula,  AeiaUa  (Mo- 
notU)  tniii%eo4lata.  Meek  ft  Hayden,  Pentaerimu  asteriau,  M.ftH., 
Unffula  brmrottfa,  ftc,  60  to  100  feet.  2nd.  Marls,  30  to  40  feet. 
3rd.  Sandstones  and  marls,  with  Area  inorHata,  Ptmoptea  (Mifaeitet) 
tHbeU^tiat,  M.  ft  H.,  Jvieula  tenuieotlata,  Ottrea,  Hettm^ia, 
Avtmointet  conA/bnfri*,  M.  ft  H.,  A.  Henryt,  and  Belemnilet  dentnt, 
M.  &  H.)  and  a  calcareous  grit,  of  freshwater  orig;in  [Vealdeiif], 
with  Unig  n*ealU,  Planorbit,  and  Palvdina  (f),  altogether  50  to  80 
feet  (p.  42  ft  p.  123).  These  Jnrassic  strata  are  not  the  so-called 
"  Jurassic  "  of  Marcou. 

VII.  The  CreUceous  system  "  holds  a  Tcry  important  position  in 
the  North-west,  not  only  from  the  vast  area  which  it  occupies,  bat 
also  fh>m  the  number,  Tariety,  and  beauty  of  its  organic  remaina." 
It  Is  diTirible  into  five  members.  The  lowest,  No.  1,  "is  awell- 
marked  and  distinct  division  alouK  the  Missouri  Hiver  from  De  Soto 
to  t  point  aboTe  the  month  of  the  Big  Sioux  River  In  the  eastern 

Cons  of  Kansas  and  Nebraska,  and  in  tbe  south  and  south-west." 
irda  tbe  nortb-west  it  seems  to  merKC  Into  No.  2  division.  No.  1 
Is  an  important  group  of  beds,  sandy  and  ai^lkceous,  about  SOOftet 
thick  in  Nebraska,  and  containing  lignite,  fossil  wood,  impressions  itf 
Dicotyledonona  leaves,  Squitelvm  (I),  PeehtHevlut  Sioiueetuii,  H.  ft 
H.,  fte. 

At  tbe  mouth  of  the  Judith  RiTcr,  the  beds  referred  to  the  Cret*- 
ceoud  groups  Noe.  1  A  2  are  from  1500  to  2000  feet  thick,  and  eon- 
t^  lignite,  Oedneria,  IntKeramiu  perlenuu,  Maetra  atta,  CanNum 
apeeioMm,  Meretri*  Oiotnana,  Tkraeia  *ubiorl%o»a,  Oetna  glabra, 
Hettmgia  Americana,  Panopaa  onidentaUt,  and  Maetra  formota ; 
also  freshwater  beds  [Wealden  7] ,  with  Ltpidottu,  UmoHet,  Melmdtt, 
Cyelat,»aA  Helu  (pp.  72,  125,  133). 

The  thick  red  sandstones  of  eroup  No.  1  afibrd  lofty  vertical  bluSii 
in  the  Valley  of  the  Blkbom,  which  the  Indians  have  sculntuied  widi 
hien^lyphics.  Blackbird  Hill,  on  the  Missouri,  is  a  typical  locality 
Ibr  tus  leaf-bearing  Lower  Cretaceous  group,  which  here  underlies  a 
.  soft  whitish  limestone  oontaining  Inoeeramns  problematieut  and  fish- 
remains  (group  No.  3f,  p.  10)  i  on  the  Elkhom  it  is  overlain  by 
group  No.  S  (p.  71)  ;  and  elsewhere,  though  sometimes  hidden  and 
•DttwtuiMB  i^tpattntly  wanting  it  scemi  onially.to  hold  a  definiH 
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pbM  u  flie  lovest  Cretaceoua  rock.  Conudenble  can  tppeui  to 
ok-n  bete  token  by  Dr.  Hajrdeu  in  them  obserrationi,  u  it  tuts  been 
BUtposed  b^  Hftrcou  that,  in  thia  tone  of  red  leaf-bearing  undstone, 
beos  of  Miocene  and  Jurassic  aafi  may  bate  been  cohftnmded  toge- 
ther. In  New  Mexico,  the  eqaivalent  tif  this  gnrap  No.  I  has  b^n 
seen  bj  Dr.  Newberry  to  be  overlain  by  Inoceramus-IimeBtone  con- 
taining fossils  thbugbt  by  Marcon  to  be  Jurasuoi  Cretaceous  gronp 
No.  2  consists  of  dark  grey  fossiliferous  clays,  in  Nebraska,  with  a 
thickness  of  200  feet,  and  contains  Jmmtmites  Atj/inUmus,  A.  per- 
carinahu,  Serpulal  tenuiearinata,  Inoeeramua  probleMatie\u,Oitrea, 
Pish-remaina,  &c.  (pp.  69  &  72).  (In  the  table  of  fossils  at  p.  81, 
JlmmOKitetTenmtwfieniit  only  a  quoted  for  this  group.)  Along 
the  Big  Horn,  Laramie,  and  Wind  RiTer  Uonntains,  from  800  to 
IVOO  feet  of  black  pkstic  clay,  with  beds  of  calcareoiu  sandstone, 
represent  perhaps  both  No.  2  and  No.  1  (p.  124).  Oronp  No.  3  in 
Nebraska  consists  of  Inocenunns-limestone  (30  feet)  pasiitig  upwards 
into  marl  with  (htrea  emgetta  (1 00  feetj ;  fish-remauu  are  abundant 
throughout.  In  the  west  this  group  appears  to  be  lost.  Group 
No.  4  is  repiesented  in  Nebraska  by  dark  fosuliftrous  olayg,  350  fe^ 
thick ;  the  lowest  beds  are  locally  lignitjferous ;  and  the  lignites  hava 
in  some  places  been  burnt,  and  the  strata  thereby  altered  (pp.  7S  & 
76,  note).  This  group  is  widely  extended,  gives  a  sterile  character  to 
the  lan4  contains  sandy  seams  impregnated  with  sulphate  of  soda, 
and  is  rich  la  onmeroua  well-preserred  organic  remains ;  of  these 
the  chief  are  iSotaimnu,  Nautiliu  Dekayi,  AmmtmiU*  placenta, 
A.  Haiti,  BaaiKtei  ovatv,  B.  eompreitut,  and  very  many  other 
MoHusks,  &c.  (See  table  of  fossils,  pp.81  &c.)i  the  only  yet  known 
£chinoderni  of  the  Cretaceous  rocks  of  the  north-west  occurs  in  these 
beds,  on  the  Tellowstotie  Bifer.  Group  No.  5  succeeds  No.  4  with 
but  little  alteration  in  its  fossil  fauna;  it  is  about  150  feet  thick, 
consists  of  very  fossiliferons  clay  and  landy  beds,  with  much  irony 
matter  and  numerous  concretions  i  BettmniteUa  bvCboia,  Nmttiliu 
JUktu/i,  Amtnonittt  ptaeenta,  A.  lobatm,  Setgihitti  Confadi,  Baew 
ktet  oDaitu,  Ottrea  lubtrigonalu,  and  many  ether  Mdln^s,  fte, 
(pp.  69,  79, 81  Ac.). 

On  the  weetem  slope  of  the  Ilocky  Mountains  the  seriei  is  repre* 
aented  by  600  to  800  feet  of  black  days,  sandy  marts,  sandstonM, 
and  limestones,  alternating,  and  containing  some  lignitic  aeami.  In 
the  middle  and  towards  the  top  of  the  series  are  some  Inoceramus. 
limestones.  The  gronp  has  a  general  dip  of  about  20°,  and  pasaet 
upwards  imperceptibly  into  the  great  Lignitic  Tertiair  group. 
-  Some  of  the  Gretaceons  beds  suffered  erosion  before  the  others 
succeeded  them  \  and  in  some  cases  it  is  erident  that  the  groupi 
Noe.  6, 4,  &  S  were  denuded  before  the  deposition  of  the  Tertiary 
beds  (p.  12fi);  but,  on  the  Other  hand,  the  beds  of  group  No.  5,  after 
hsTing  gradually  changed  ftom  a  mainly  ai^iitlaceoua  to  an  arenaceous 
Condition  (from  deep  to  shallow-water  formations),  pass,  in  some 
Instances  without  any  apparent  break,  into  the  superinemnbent 
"  Estuarine  Tertiaries"  i  indeed,  were  it  not  that  BaeUuti,  Asnmo' 
Mth  Itmeertmm,  Ac.)  which  ^Hnind  in  gronp  No.  6,  "*tc  strj* 
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where  sappoMtt  to  hare  become  extinct  at  the  close  of  the  CretaceoiU 
epoch,  we  would  be  in  doubt  whether  to  pronounce  them  Tertiary 
or  Cretaceoos,"  the  associated  fossils  being  "  more  closely  allied  to 
Tertiary  types  than  Cretaceous"  (pp.  30  &  128). 
Vlli,  The  Tertiary  formations  in  the  north-west  an  (Urinble  into 
I  (uppermost).  Yellow  marl  (Loeta). 

2.  White  Rirer  Rronp. 

3.  "Wind  lUrer  Valley  group. 

4.  LigniUc  group. 

5.  Estuary  group. 

The  "  Estuary-zronp,"  of  which  the  Judith  Basin  may  be  regarded 
as  the  type,  is  widely  distributed  (p.  126).  These  beds  are  fonnd  at 
the  sourcee  of  the  Moreau,  Grand,  and  Cannonhall  Bivers;  and  at 
themouthof  the  Big  Horn  they  are  8U0  to  1000  feet  thick.  Similar 
deposits  occur  on  the  west  side  of  the  mountuns  near  Green  River. 
The  "  Estuary  Beds"  pass  up  gradually  into  the  Lignitiferoua  groap, 
the  mingled  brackish  and  freshwater  shells  giving  place  to  terrestrial, 
lacustrine,  and  fluTiatUe  forms,  wluch  alone,  without  any  marine 
associates,  are  found  in  the  Upper  Tertiariea  of  these  vast  regions. 
Some  dicotyledonous  leaves  and  ailicified  wood  occur  in  some  of  the 
Estuary'^epoBitB,  but  are  insnffident  "to  indicate  the  great  luxu- 
riance of  Twetation  which  must  hare  existed  daring  the  accumula- 
tion of  tlie  Lignite- strata "  (p.  126).  In  the  body  of  the  memoir 
(p.  92)  these  two  groups  are  described  together  under  the  heading 
"  Great  Lignite  Tertiary  basin."  Silidfied  trunks  of  trees,  50  to 
100  feet  in  length,  occur  abundantly  over  hundreds  of  square  miles 
along  the  Missouri  and  Yellowstone  Bivers,  in  the  Ligmtic  Tertia- 
ries ;  and  there  are  from  thirty  to  fiAy  beds  of  lignite,  varying  in 
thickness  from  1  inch  to  /  feet.  The  lignites  on  the  Yellowstone 
River  and  elsewhere  have  been  much  affected  by  spontaneous  com- 
bustion (p.  99).  The  Vertebrate  remains  as  yet  obtained  from  the 
Estuary  and  iJgnite  groups  belong  to  The^etiui  oceidmtalu,  Iscky- 
rotkerium  attliquum,  Mylognatkui  priaeut,  Compsemyi  eictiu,  and 
£myt  ahtcunu,  all  described  by  Leidy  in  Proc.  Acad,  Sc.  Philad. 
1856,  and  Trans.  Americ.  Phil.  Soc.  1859.  The  list  of  the  other 
fossils  is  given  in  pages  101-103  of  the  memoir.  These  interesting 
Tertiary  beds  have  an  enormons  geographical  extent.  Dr.  Hayden  is 
of  opinion  that  they  reach  from  the  Arctic  Sea  to  the  Isttunus  of 
Darien  along  the  Bocky  Mountains,  with  the  elevation  of  which  they 
have  partaken  ^pp.  118  &  126). 

The  Wind  River  group  is  from  1500  to  200O  feet  thick,  is  inter- 
mediate in  character  between  the  forcing  and  the  next  group, 
occurs  on  both  sides  of  the  mountains,  and  has  partaken  in  the  ele- 
vating movements,  but  in  a  less  d^ree,  having  probably  been  formed 
whilst  the  uprising  took  place  (p.  127). 

The  White  River  group  is  of  great  extent,  on  both  sides  of  the 
mountains,  overlies  the  Lignite  groap,  and  has  a  nearly  horizontal 
postion,  whilst  the  Lignitiferoas  beds  are  much  inclined  (pp.  127, 
128) :  these  facts  were  not  clearly  recogmzed  when  the  first  part  of 
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tliQ  Memoir  wu  writtoi.  Tlia  Whibe  Siia  group  of  TcrttOT  bedt 
forms  the  "MauTaisea  Terres  "  on  the  White  (or  White  Earth)  and 
Nioban  RiTen.  It  ia  divisible  into  the  (lowest)  A.  Titanotherium- 
bed.  100  feet ;  B.  Oreodon-bed,  100  feet ;  C.  sandy  beds,  with  few 
foBail^  80  foet  i  D.  Grit  and  sand  (few  fosiili),  400  feet ;  E.  Sand- 
stone and  conglomerate,  200  feet  [A-E  3=  Miocene  (?).  Marcos 
thinks  that  some  of  these  beds  may  be  Jurassic  or  Triaaaicl]; 
F.  Freshwater  limestone,  maris  and  sands,  sand  with  Maitodan 
and  Elephfu,  alti^ther  200  feet  [Plioceae]  -,  surmounted  with 
PoBt>pliocene  yellow  siliceous  marl,  &c.,  with  extinct  and  recent 
Vertebrates  and  recent  Mollusks.  A  list  of  the  numerous  Vertebrsta. 
described  by  Leidy,  from  these  deposits,  was  lately  given  in  the 
'Annals  Nat.  Hist.'  ser.  3.  vol.  xi.  p.  HB.  The  63  extinct  species 
(20  RnminanHa,  1 2  MultwiffiUa,  9  Solidunffula,  6  Sodentia,  14  Car- 
mora,  and  2  CkeUmia)  are  tabulated,  with  their  atratigraphical 
distribntion,  at  p.  106  of  the  memoir  before  us. 

The  close  physical  and  organic  connexion  between  the  Cretaceous 
group,  No.  5,  and  the  "  Estuarioe  group "  induces  Messrs.  Hayden 
and  Meek  to  regard  the  latter  as  of  Eocene  age,  and  as  having 
"  ushered  m  the  dawn  of  the  Tertiary  epoch  "  with  lakes  and  estua> 
ries  on  the  upraised  Cretaceous  area.  "The  estuary  deposits  soon 
lose  their  marine  and  brackish  character,  and  gradually  pass  up  into 
the  true  Lignite-strata  of  purely  freshwater  origin,  thence  by  a  slight 
discordancy  into  the  Wind  River  Valley  beds,  nhich  give  evidence  of 
being  an  intermediate  deposit  between  the  true  Lignite  and  the  White 
River  Tertiary  beds.  Then  come  the  White  lUver  bone-beds,  which 
pass  up  into  the  Pliocene  of  the  Niobara  by  a  slight  physical  break, 
and  the  latter  are  lost  in  the  Yellow  Marl  or  Loess  deposits.  I  have 
estimated  the  entire  thickness  of  Tertiary  rocks  in  the  north-west  at 
from  5000  to  6000  feet ;  and  their  bterest  will  be  appreciated  when 
I  venture  to  surest  that  by  thorough  investigation  they  will  doubt- 
less reveal,  step  by  step,  in  a  most  lemarkably  clear  manner  the 
history  of  the  physical  growth  and  development  of  the  central  por- 
tion of  this  continent"  (p.  129). 

The  aothor  remarks  that  in  the  north-welt  the  Lower  Silurian 
beds  indicate  shallow  water  ;  that  in  the  Carboniferons  epoch  com- 
paratively few  deep'water  deposits  were  formed  there,  arenaceous  beds 
predominating ;  that  neither  the  Infrajurassic  red  sandstones  nor 
the  Jurassic  shales  and  sandstones  represent  deep  water;  and  that  only 
in  the  middle  Cretaceous  strata  is  there  much  evidence  of  the  preva- 
lencA  of  "long-continued  periods  of  quiet  water,"  and  deep,  in  tbete 
ancient  western  seas  ;  and  these  were  succeeded  by  shallow-water 
conditions  and  dry  land  in  Tertiary  times,  when  the  flnviatile  Mollusea 
were  such  as  now  live  in  Southern  Africa,  Asia,  China,  and  Siam,~ 
and  when  Palms,  such  as  now  exist  in  the  tropics,  flourished  on  the 
low  land  now  represented  by  the  Rocky  Mountains,  which  bavs 
unce  formed  a  barrier  to  the  moist  west  winds,  and  thus  helped  to 
bring  about  the  comparative  sterility  of  the  central  otains  (p.  131). 

IX.  The  superficial  deposits  (p.  107,  See.)  comprise,  1st  (lowest), 
the  Drift,  consisting  of  sand,  pebbly  clay,  gravel,  and  boulders,  and 
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yijiiif  from  1  to  30  feet  in  thickness ;  this  seema  to  extend  imder 
all  the  Tist  table-land  to  the  northwud,  is  thicker,  more  constant, 
and  more  apparent  towards  the  base  of  the  monntains,  bat  inter- 
calates with  the  next  depomt  in  some  places.  2nd.  The  yellow  marl 
or  Bluff-formation  is  favonrable  for  agricultare ;  consists  of  yellow 
uUceons  marl  with  calcareous  concretions,  and  with  pebbly  clays  at 
the  base ;  sometimes  attains  a  thickness  of  300  feet,  but  is  vanable 
over  wide  areas  in  the  Missouri  Valley.  It  seems  to  be  locally  lyn- 
chroDoua  or  continuous  with  the  Drift,  and  is  also,  at  places,  seen 
to  succeed  the  Pliocene  bone-bearing  grits  with  imperceptible  grada- 
tions. It  contains  remains  of  recent  Mammob,  as  well  as  of  extinct 
Mastodon,  EUphas,  8x.,  and  lai^  quantities  of  land  and  freshwater 
shells,  mostly,  if  not  wholly,  of  living  species.  3rd.  Erratic  blocks, 
seldom  exceeding  four  or  five  tons  in  weight,  sometimes  thickly 
spread  over  large  areas  (in  Dakota  and  Minnesota),  Bometimes  form- 
ing belts  with  a  N.W.-S.E.  range  (near  Fort  Pierre  and  the  Bijoux 
Hub,  on  the  Missouri  (p.  110).  4th.  Bottom-prairiea,  or  the  broad, 
fertile,  old  alluvial  flats  of  the  Missouri,  were  formed  under  other 
conditions  than  those  now  existing,  which  produce  the  present  allu- 
Tium  (No.  5),  of  which  numerous  islands,  sand-bars,  &c.,  are  con- 
tinually being  made  and  re-mode.  A  steamer  wrecked  fifteen  jeara 
ago  baa  given  rise  to  Pilot  Island,  near  the  month  of  the  Platte, 
■ereral  acres  in  extent,  with  a  thick  growth  of  cottonwood-treea, 
firom  12  to  20  inches  in  diameter. 

Lastly,  the  author  briefly  treats  of  the  river-terraces,  resulting 
from  the  gradual  elevation  of  the  Rocky  Monntuns  (p.  113).  Thia 
snbject,  with  others  referred  to  in  thia  memoir,  will  be  fully  handled 
in  the  forthcoming  Beport  of  Capt.  Baynold's  Expeiiition. 

Part  III.  (p.  138,  &c.)  comprises  notes  on  the  zoolo^  and  botany 
of  the  Upper  Missouri.  Some  interesting  remarks  are  here  made  on 
the  Lynx,  Wolves,  Foxes,  Beaver,  Deer,  Antelope,  Mountain -sheep, 
and  Buffalo.     Of  the  last  we  read  (p.  150) — 

"The  Buffalo  are  confined  to  the  country  bordering  upon  the 
eastern  slope  of  the  Rocky  Mountains.  They  occur  in  large  bands 
in  the  valley  of  the  Yellowstone  River,  and  also  in  the  Blackfoot 
country  ;  but  their  numbers  are  annually  decreasing  at  a  rapid  rate. 
Descending  the  Yellowstone,  in  the  summer  of  18.i4,  from  the  Crow 
country,  we  were  not  out  of  sight  of  large  bands  for  a  distance  of 
400  miles.  In  1850  they  were  seen  as  low  down  the  Missouri  River 
as  the  mouth  of  the  Vermilion  ;  and  in  1854  a  few  were  killed  near 
Fort  Pierre.  But  at  the  present  time  they  seldom  pass  below  the 
47th  parallel  on  the  Missouri.  Every  year,  as  we  ascend  the  river, 
we  can  observe  that  they  are  retiring  nearer  and  nearer  the  moun- 
tainous portion.  In  Kansas,  they  are  found  at  this  time,  at  certain 
•easons  of  the  year,  in  immense  droves  on  the  Smoky  Hill  Fork  of 
the  Kansas,  within  sixty  or  seventy  miles  of  Fort  Riley  ;  and  from 
there  to  the  South  Pass  they  are  distributed  to  a  greater  or  less 
extent.  It  is  true  that  these  animals  are  at  all  times  on  the  move, 
and  frequent  different  portions  of  the  West  at  different  seasons  of 
the  year,  or  as  tbey  are  driven  by  the  hunters  and  Indians ;  but 
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there  are  certain  parts  of  the  conntry  over  wbicli  they  tormalj 
roamed  in  immenae  herds,  but  are  nerer  or  rarely  seen  at  the  present 
time.  The  area  over  which  the  Buffalo  graze  is  annually  contracting 
its  geographical  limita.  As  near  as  I  could  ascertEun,  about  2S0,000 
indiriduala  are  destroyed  eveir  year,  about  100,000  being  killed  for 
robes.  At  the  Dreseut  time,  the  number  of  the  males  to  Uie  females 
seems  to  be  in  the  ratio  of  1 0  to  1 ;  and  this  fact  ia  readily  accounted 
for  from  the  fact  that  the  males  are  seldom  killed  when  the  cows  can 
be  obtained.  Skins  of  females  only  are  used  for  robes,  and  [the 
females]  are  preferred  for  food.  Besides  the  robes  which  are  traded 
to  the  whites  by  the  Indians,  each  man,  woman,  and  child  requires 
from  one  to  three  robes  a  year  for  clothiog.  A  large  quantity  are 
employed  in  the  manufacture  of  lodges,  and  an  immense  number  of 
the  animals,  which  would'  be  difficult  to  estimate,  are  annnally  de- 
stroyed by  wolves  and  by  accidents.  The  Buffaloes  vary  in  colour, 
white,  cream,  grey,  sometimes  spotted  with  white,  with  white  feet 
and  legs,  &c.  These  varieties  are  called  by  the  Indians  "  Medtdne 
Buffaloes,"  and  are  regarded  of  the  greatest  value,  often  bringing 
several  hundred  dollars.  About  oue  In  fifty  thousand  is  an  albino, 
while  one  robe  in  one  hundred  thousand  is  called  by  the  traders  a 
"  silk  robe,"  and  is  usually  valued  at  lUO  to  200  doUars.  Range : 
formerly  found  thronghout  nearly  the  whole  of  North  America,  east 
of  the  Bockv  Mountains ;  now  confined  to  the  plains  west  of  the 
Missouri  and  along  the  slopes  of  the  Bocky  Mountains"  (pp.  150, 
151). 

Catalogues  of  Birds,  Reptiles,  and  Fishes  follow,  also  of  River  and 
Land  Shells,  with  interesting  remarks  by  Lea  and  Binney.  Chap- 
ter xviii.,  lastly,  is  occupied  by  a  catalogue  of  Plants  and  a  list  of  the 
Carieei  of  Nebraaka.  Messrs.  Baird,  Cope,  Gill,  Lea,  Binney, 
Engelmann,  and  Dewey  have  helped  the  author  with  the  catalogues. 
Mr.  Meek  has  assisted  him  throughout. 

There  can  be  no  doubt  that  Dr.  Hayden's  observations  on  the 
geological  structure  of  the  great  north-west  r^ons  traversed  by  him 
ou  several  occasions  iudicate  correctly  the  distribuuon  of  the  Tertiary, 
Cretaceous,  Jurassic,  Infra  Jurassic,  Carboniferous,  Silurian,  Meta- 
morphic,  and  Igneous  rocks  in  that  wide  area,  replacing  hvpothesia 
with  facts,  and  supplying  us  with  clear  notions  of  the  exact  characters 
of  the  several  formations  there  represented,  and  means  of  compar- 
ing them  with  their  equivalents  in  other  parts  of  North  America, 
and  with  their  represen (stives  in  Europe  and  elsewhere.  The  geo- 
logy of  the  region  immedlHlely  to  the  north  of  the  districts  examined 
by  Dr.  Hayden  is  described  by  Hind  and  Hector.  The  fossils  col- 
lected by  Mr.  Hind  in  the  "  Canadian  Expedition"  were  determined 
by  Messrs.  Meek  and  Hayden ;  and  Dr.  Hector  (Quart.  Joum.  Geol. 
Soc.  vol,  Kvii.  p.  388  &c.)  keeps  well  in  view  the  important  labours 
of  these  gentlemen,  especially  in  the  Tertiary  and  Cretaceous  geology 
of  the  conterminons  region. 
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Nov.  35,  1862.— E.  W.  H.  Haldmwtb,  Esq.,  P.E.8..  m  tbe 

Chmir. 

Tlie  following  extracts  were  read  from  a  letter  iddieued  to  tb« 
Secretaiy  by  Dr.  G,  Bennett,  F.Z.S.,  dated  Sydney. 

"  I  lure  jost  received  by  Capt.  M'^Leod  a  roagb-dried  spechneD 
of  a  Megapodius,  found  abandikntly  over  the  New  Hebrioes  and 
other  groups  of  islands  of  the  Soutbem  PaoiSe.  My  Epecimen 
was  procured  from  the  island  of  Nua  Fon,  where  it  is  named  '  Mal- 
low' by  the  aatives.  It  accords  with  the  description  of  M-  Freyei- 
futi.  The  bird  measures  14  inches  from  the  tip  of  the  beak  to  the 
end  of  the  tail ;  the  plumagt  is  of  an  uniform  blackish-brawn  coloor, 
the  mandibles,  feet,  and  legs  yellow.  At  Tanna  they  gare  it  the 
IW^ab  name  of  'Bnsh  FV>wli'  at  Sandwich  Island  it  was  named 
T^MKuh.  At  the  isbtod  <^  Noa  Foi*.  Capt.  M'Leod  says  the  Urd 
livea  in  the  scniba  iu  the  centre  of  the  island,  about  a  la^e  lago<m  of 
brackish  water,  which  has  the  appearance  of  an  extinct  crater ;  the 
hirda  lay  tbar  eggs  oa  one  aide  only  of  thia  Ugoon,  where  the  soil  is 
composed  of  a  sulphur-looking  sand ;  the  ^;gs  are  deposited  from  1 
to  2  feet  beneath  the  surface.  The  kK»hty  frequented  by  these 
birds  is,  at  this  island,  under  the  protactjon  of  the  king  or  cluef,  and 
by  his  permission  only  can  the  birds  or  e^ga  be  procured.  The  natn- 
ber  of  e^  deposited  in  the  mounds  varies,  as  the  egga  are  laid  by  dif- 
ferent birds  in  snccession  \  but  as  muiy  as  forty  eggs  are  said  to  have 
been  procured  from  one  mound.  At  the  other  islands  the  birdsvisit 
the  sandy  benchea  in  retired  localities  near  the  sea  about  the  months 
of  September  and  October,  and  deposit  their  <^8  in  mounds  of  sand 
a  short  distance  one  from  the  other.  Thus  this  biid  baa  the  habita 
of  the  Freshwater  Tortoises,  which  scoop  a  pit  in  the  sand  near  a  river, 
deposit  their  e«s,  and  cover  them  up;  whm  hatched,  the  yoaw  force 
their  way  out  of  ^e  sand,  and,  gnloed  by  their  instinct,  make  for  the 
liver.  lUr.  Dawson,  who  procured  livmg  birds  fron  the  Island  of 
Sava  or  Russell  Island,  whioh  unfortunately  died  on  the  passage 
to  Sydney,  informs  me  that  the  female  lays  dailv  from  two  to  four 
^xs,  and  that  the  female  oa  board  laid  two  e^s  osJly  until  the  time 
Other  death.  The  natives  of  the  various  islands  tiilubited  by  theae 
birds  oollect  these  efmi  for  sale  (for  they  are  richer  and  asore  deli- 
cioua  than  those  of  the  fowl),  in  baskets  of  two  doien  each.  The 
eggs  are  sometimes  found  fresh  and  ^kA  when  opened,  whilst  others 
contain  partially- formed  young  in  different  stsgea,  even  to  the  full- 
fledged  bird  just  ready  to  emerge  from  the  shell  into  active  tifo. 
Thia  might  he  expected,  considering  the  irregular  intervals  of  tioM 
the  e^a  are  laid.  The  egga  I  have  vary  alightly  in  dse,  but  are 
usually  of  a  pale  brownish-red  colour,  and  measure,  for  the  most 
part,  3  inches  in  length  and  ]  |  inch  in  breadth. 

"  Our  pair  of  Mooruka  are  thriving  welt  in  the  Botanic  Gardens : 
we  have  placed  them  in  a  large  grassed  encloanre,  1 1 7  feet  in  length 


.y  Google 


Dr.  G.  Bennett  m  aonu  AtatraUan  Birdt,  881 

«nd  45  Act  broad,  intenrpersed  with  «  f«w  treeH  and  a  bimU  drcolax 

?}Dd  of  wHter  about  2  f«et  deep,  where  th^  are  rtxy  fond  of  bathing, 
here  ia  a  thatched  ahed  in  the  centre  for  further  shelter,  if  required ; 
and  the  whole  is  oarronnded  b^  a  wire  fenor,  5  feet  high.  In  thia 
endoaure  with  the  Mooruka  are  two  native  companions,  aa  Emu 
and  a  sedate  Jabirtu  The  latter  is  a  rerj  solttan,  bmid  bird,  alwa^ 
seen  by  himself.  He  mores  with  statdv  atridea,  and,  if  pursoed, 
nina  witli  great  rapidity.  When  the  Moorubs  first  anired,  dwy 
were  placed  with  the  Water-fowl,  In  an  mdoeure  where  there  waa  a 
deep  tank  of  water ;  they  are  verj  fb&d  of  bathing  (which,  I  alao  ob- 
serve, obtams  with  the  Emu ),  and  one  of  them  leaped,  as  usnal,  into 
the  water ;  but  the  sides  beiof  perpendicnlar  and  made  of  cut  stone, 
it  ooidd  twt  get  readily  ont  of  it.  Finding  itself  getting  exbanstad, 
it  stroKgled  against  the  edge  of  the  tank,  cut  its  fice  and  sererelj 
injuredthe  throat,  laying  open  the  pharynx,  through  the  gaping 
womid  of  which  the  food  passed;  this  waa  stitched,  and  the  bird  soon 
got  quite  well.  From  the  birds  being  uearly  drowned  several  times, 
they  were  removed  to  the  ettdotore  bef<»«  mentioned,  with  a  more 
flhallow  pond  of  water.  Mr.  DawBon  (who  has  iuat  returned  from 
New  Bntain)  brongfat  another  yoang  bird,  but,  from  some  cauae  or 
other,  it  died  a  few  days  after  its  arrival.  It  is  now  in  the  Australian 
Museum.  He  says  the  natives  pronounce  the  name  of  tbia  bird  as  if 
written  'Moorop.'  Fifteen  ^gs,  brought  by  Mr.  Dawson,  that  I 
have  examined  (of  which  he  gave  roe  two,  and  alao  a  pair  for  the 
Auatralian  Museum)  differ  considerably  in  sice  and  oolonr.  The^ 
have  all  been  exposed  more  or  less  to  tbe  influence  of  heat  and  van- 
ons  atmospheric  influeuoes ;  so  that  none  are  seen  of  tbe  beantifdl 
gnu»-green  cobur  of  the  recently-laid  eggs  in  the  Zoological  Gardeui 
m  the  Regent's  Park.  One  was  a  small  abortive  egg,  hardy  one- 
half  of  the  natural  eiie,  but  with  similar  markiuM.  The  birds  are 
brought  off  fbr  sale  by  tbe  natives  in  every  stage  of  growth,  from  the 
yonng  chick  to  the  fiill-grown  bird,  with  its  dark  plamagc,  puiple 
neck,  and  triktbed  crest.    The  medium  of  purchase  is  pipes  ud 


e; 


The  following  letter,  addressed  by  Sr.  Bennett  to  the  '  Sydney 
Herald'  of  September  3rd,  \B62,  was  also  read  to  the  meeting! — 

"  Since  tbe  publication  of  my  observations  on  the  Toothed-billed 
Pigeon  (Didtmeultit  alrigirottrii)  in  the  '  Sydney  Herald '  of  August 
I9th,  1862,  1  have  reoeived  a  communication  from  the  secretary  of 
the  Acclimatization  Sodety  of  Victoria,  euclosiDg  some  valuable  notes 
n  to  them,  respecting  this  rare  and  extraordioary  bird,  by  the 
.  John  B.  Stair,  of  Broadmeadows,  Victoria,  who  was  formerly 
resident  for  some  time  at  the  Samoan  or  Navigator  group  of  islands, 
considered  the  exclusive  habitat  of  this  singiuar  binl.  I  have  now 
selected  those  portions  relating  to  the  bird  wbich  are  either  new  to 
science  or  will  more  fully  add  to  its  history,  and  complete,  as  far  as 
possible,  onr  knowledge  of  this  nearly  extinct  bird.  Mr.  Stair  says 
he  has  seen  tbe  DiAincultu,  and  that  it  is  named  by  the  natives  Menu 
Mea,  or  red  bird,  from  tbe  most  predominast  ooImu  of  its  plumage 
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bong  chocolate-red.  It  was  tormtAy  found  in  great  nnmbers  t  sad 
tluB  aaMrtioD  may  esdte  wme  aorprue  that  thia  remarkable  fonn  at 
bird  should  not  Have  been  seen  and  procured  by  the  eariy  naviga- 
tors. Now,  Mr.  Stair  obserres,  aa  I  haye  far  some  time  suspected, 
the  bird  ia  nearly,  if  not  entirely,  extinct.  It  feeds  oa  plantains,  and 
is  partial  to  the  fruit  of  the  *  soi,'  a  spedes  of  Dioteorta  or  yam,  a 
twuiing  plant  fonnd  abundant  among  the  islands,  and  prodncii^  a 
fruit  resembUng  a  small  potatoe.  The  habits  of  this  bird,  Mr.  Stair 
observes,  are  exceedingly  shy  and  timid.  Like  the  Ground- Pigeons, 
it  roosts  on  bushes  or  stnmps  of  trees,  and  feeds  on  the  ground.  It 
also  builds  its  nest  in  such  situations.  During  the  breeding-season 
both  parents  aid  in  the  duty  of  incubation,  sad  relieTc  each  other 
with  great  regularity ;  and  so  intent  are  they  when  sitting  on  the 
eggs  as  to  be  easily  captured.  It  was  in  this  way  two  living  speci- 
meas  were  obtained  for  Mr.  Stair.  Tbey  are  also  captured  by  tbe 
natives  with  bird-lime  or  springes,  and  shot  with  arrows — the  sports- 
man concealing  himself  near  an  open  space  in  which  some  quantity 
of  the  'soi,'  their  favourite  food,  has  been  placed. 

"  The  first  living  bird  obtained  was  accidentally  killed ;  the  second, 
when  placed  in  coiifioement,  at  first  became  sullen  and  refused  food, 
but  soon  became  reconciled  to  captivity,  and  throve  well.  Tbe  natives 
fed  it  upon  boiled  taro  (the  root  of  the  Caladium  eteuUnlum)  rolled 
into  oblong  pellets,  in  the  same  manner  as  they  feed  their  pet  Wood- 
Pigeons  and  Doves.  On  the  departure  of  afriend  for  Sydney  in  1843, 
Mr.  Stair  availed  himself  of  tbe  opportunity  of  sending  the  bird  here, 
for  the  purpose  of  ascertaining  if  it  was  known,  and,  a  so,  with  what 
genua  it  was  to  be  classed,  and  whether  it  was  a  new  species.  Some 
natives  on  board  the  vessel  paid  great  attention  to  it,  and  fed  it  care- 
fidly  during;  the  voyage,  and  it  reached  Sydney  alive.  His  friend 
,  informed  him  that  he  could  obtain  no  information  respecting  the  bird, 
whether  it  was  a  new  species  or  otherwise,  but  left  it  with  some  bird- 
stufier  i  and  Mr.  Stiur  heard  nothing  more  respecting  it  until  his 
return  to  England  in  1347  or  1H48,  when  he  mentioned  tbe  subject 
to  Mr.  G.  R.  Gray  of  the  British  Museum,  who  showed  him  a 
drawing  of  the  bird,  and  told  him  the  subsequent  history  of  the 
specimen  he  sent  to  Sydney. 

"  The  power  of  wing  of  most  of  the  pigeou  tribe  is  very  great,  and 
it  also  obtains  in  this  bird.  It  flies  through  the  air  vritb  a  loud 
noise,  like  our  Top-knot  Pigeon  (topAoUgmtu  anlarcttcw),  fonnd  in 
the  Illawarra  district,  and  many  other  of  our  Australian  I^geons ; 
and  Mr.  Stair  describes  it  when  risiDg  as  making  so  great  a  noise 
with  its  wings,  that,  when  heard  at  a  distance,  it  resembles  a  rumbling 
of  distant  tnunder,  for  which  it  may  be  mistaken.  Mr.  Stair  con- 
cludes his  remarks  by  observing  thnt,  when  on  the  eve  of  departing 
for  England  in  1845,  although  he  made  every  effort  to  procure  more 
specimens  of  the  bird,  and  offered  what  was  then  considered  large 
rewards,  he  could  not  succeed  in  obtaining  any  more  specimens. 
He  considers  they  may  perhaps  yet  be  found  at  Savaii,  the  laigest 
and  most  mountainous  island  of  the  group  ;  but  he  does  not  think 
they  at  present  exist  on  the  island  of  Upolu." 
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A.  commanication  wu  also  read  Jrom  Sir  Robot  Schomburek, 
H.U.  CoDSul-Oeoera]  for  Siam,  dated  Bangkok,  Almost  15tb,  stating 
that  a  male  of  the  iptendid  Pheaaaat  Diardigallvt  Craw/urdi  wu 
still  alive  in  hia  poasession,  and  in  excellent  health ;  and  giviiig  the 
following  description  of  the  female  bird,  of  which  he  abo  aent  ft 
Chinese  drawing  and  some  feathers  ; — 

"  Cere  oblong,  of  a  bright-red  colour,  such  as  it  is  in  the  male,  set 
with  short  hair-like  feathers  of  a  blackish  colour,  disposed  in  rows 
following  the  cere  in  its  outline  ;  eye  black,  with  a  golden-coloured 
iris  ;  bill  horu-coloured.  The  crown  of  the  head,  and  the  short 
feathers  under  the  chin,  of  a  slate-colour,  but  otherwise  a  reddish 
brown  is  the  preTalliag  colour ;  of  such  a  tint  is  likewise  the  mantle, 
onlj  somewhat  darker,  and  the  feathers  are  speckled  with  black; 
those  of  the  throat  and  breast  are  lighter  ia  tint,  and  frequently 
margined  at  their  ends  with  white  to  the  extent  of  2  lines. 

"  Primaries  and  scapulars  of  a  dark  alate-coloar,  almost  hiack, 
barred  transversely  at  mtervals  with  bands  of  white  speckled  with 
black.  These  bars  do  not  possess  re^idar  outlines.  The  large  or 
middle  tail-feathers  are  marked  in  a  similar  manner ;  the  lower  or 
aide  tail-feathers  are  of  a  reddish  brown. 

"The  thighs  are  clothed  with  dark-brown  feathers;  below  the 
knee  the  feet  are  naked  and  of  a  bright  red  colour,  similar  to  the 
cere.     There  is  no  trace  of  spurs  npon  the  leg. 

"  I  ^ve  the  measurements  taken  from  what  I  believe  to  be  the 
oldest  of  the  two  hens  in  mj  possession : — 

Lei^h  from  tip  of  bill  to  end  of  middle  tail* 

feather I  6  0 

Height 0  10  5 

Length  of  tail 0  9  0 

oflegs 0  7  4 

from  the  foot  or  t&rsns  to  thigh 0  4  0 

Length  of  foot  from  the  tip  of  the  middle  claw 

to  that  of  the  hind  toe 0  S  5 

< —  of  the  Urge  or  middle  toe 0  3  0 

of  wine  from  shoulder  to  end  of  lai^est 

primary  quill    0  10  0 

Depthofwing 0  4  2 

Circumference  over  the  crown  of  the  head  and 

round  the  region  of  the  eyes   0  S  0 

Lengthofcere 0  2  0 

Depth 0  1  0 

Lengthofbill 0  t  2" 

Sir  Itobert  Schomborgk  added  that  Crawfiird's  drawing  of  the 
male  bird  alluded  to  by  Mr.  Gould  in  his  account  of  this  bird  in 
the  '  Birds  of  Asia,'  "although  stiff,  was  otherwise  Rood,"  and  that 
the  habitat  of  this  Pheasant  was  now  fully  ascertained  to  be  the  Shan 
States  to  the  east  of  Kieng-mu,  at  lUuang  Nan,  Muang  Phi,  &e. 

Tlie  foUowing  letter,  addressed  to  the  Secretary  by  Dr.  J.  Shortt, 
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F.Z.8..  dcted  CtuB^eput,  9th  August,  1862,  wu  nxid  to  the  meet- 
ingi— 

"  Sik, — I  hftTe  much  pleamre  in  Hnding  j^oa  k  abort  ttccount  of 
the  Viper  Daboia  elegant  {Fipera  Rueaellii) — the  Tamil  Dame 
being  '  Kunuadi  Vyrien,'  or  '  Kuturee  Pamboo.' 

"Since  icndine  you  the  akiu,  with  skull  entire,  I  have  succeeded  in 
nrocuritig  several  apecimeus,  alive  and  dead,  both  here  and  on  the 
Sberraroy  Hills,  during  k  recent  stay  there  of  two  months.  ITie 
UiKest  specimen  in  niy  collectiun  at  present  measures  5  feet  in  length, 
and  7  inches  in  circumference  at  the  thickest  part  of  its  body.  Its 
head  is  larae,  elougnte,  depressed,  rounded  on  the  aides,  and  covered 
with  acut^y  and  regularly-keeled  scales;  nostrils  large,  sabsupe- 
rior,  anterior,  and  in  the  centre  of  a  nng-Uke  shield,  edged  with 
a  large  scale  above  ;  eyes  convex,  pupil  round  ;  nasal  shield  smooth 
in  front  -,  saperciliary  shield  narrow,  elongate,  and  distmct  in  front; 

J'awB  we^,  upper  toothless,  with  large,  slightly  curved,  double  ftngs ; 
ower  jaw  toothed ;  tongue  long  and  forked ;  colour  brown,  with  three 
rows  of  oblong  (iu  the  young,  circular  or  oval)  white-edged  brown 
■pots  ;  two  brown  sputs  on  each  side  of  the  occiput,  separated  by  a 
narrow,  oblique,  yellow  temporal  streak.    Scuta  168,  subcaudals  52. 

"  From  the  three  rows  of  white-edged  spots  being  linked  to  each 
other,  it  is  commonly  called  the  Chain  Viper.  The  Tamil  name  of 
'Kunuadi  Vyrien'  literally  means  Glass  Viper ;  that  of  '  Kuturee 
Pamhoo,'  Scissors  Snake.  This  name  it  receives  from  having  double 
fangs,  which  are  iuvariably  present,  of  equal  length,  if  not  on  both, 
on  one  side  at  least :  these  the  natives  of  Southern  India  fancy  re- 
semble a  pair  of  scissors. 

"  It  is  very  common  in  these  parts,  and  also  at  an  elevadon  of 
4800  feet  above  the  sea  (Shervaroy  Hills) :  at  the  latter  place  I 
procured  two  specimens;  the  largest  measured  4^,  and  the  other, 
which  waa  young,  was  1  foot  in  length.  These  reptiles  are  generally 
found  under  stones  and  in  rocky  plaices ;  frequently  in  the  low  country 
it  is  found  in  prickly-pear  bushes  {Ojnaitia  vulgarU). 

"  In  their  habits  they  are  extremely  active  for  their  sice,  and  live 
on  frogs,  mice,  birds,  &c.  On  opening  the  Viper  I  procured  on  the 
Shervaroy  Hills,  I  removed  from  its  inside  a  Jfyn()A(lndianGrackle), 
from  a  second  in  this  piece  a  field-rat,  and  from  a  third  an  immense 
toad  was  taken.  These  Vipers  are  readily  killed  by  the  slightest 
blow ;  on  one  occasion  I  had  one  caught  alive  by  fixing  a  noose 
round  ita  body,  but  raisiug  it  from  the  ground  and  suspending  it  by 
the  noose  for  a  few  seconds  killed  it. 

"  The  natives  dread  these  snakes  greatly,  as  their  bite  is  said  to 
nrove  rapidly  fatal.  Although  they  are  common  in  this  district,  I 
nave  not  heard  of  an  instance  of  this  occurring  during  a  residence  of 
five  years  at  this  place.  Dr.  A.  Hunter,  of  our  service,  tells  me  that 
when  he  was  Zillah  Surgeon  here,  some  years  ago,  a  sepoy  was  bitten 
b^  one,  and  that  the  man's  life  was  saved  by  his  sucking  out  the  wound. 
During  my  stay  on  the  Shervaroys,  the  first  specimen  that  was  brought 
to  me  vu  immediately  recognued  by  my  friend  B.  A.  Daly,  Esq., 
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•  coffee-ptanUr,  who  Klated  the  following  raroumatiEinoe  that  oc- 
curred to  him  a  few  jears  ago.  Mt.  Daly  wa*  out  shooting  with  a 
few  doga  (cnongrel  spaniels),  when  he  came  upon  one  of  these  Vipers, 
and  the  dogs  having  attacked  the  snaVe  before  he  could  kill  it,  Uiree 
were  hittcn,  ooe  afi«r  the  other ;  the  first  died  almost  instantly,  the 
second  in  about  two  hours  after,  whilst  it  was  being  carried  home, 
and  the  third  lingered  for  nearly  three  months  from  emaciation, 
general  debility,  loss  of  appetite,  &c.,  and  eventaally  made  a  good 
recovery.  This  we  can  readily  understand  :  the  first  dog  bitten  re- 
ceived the  largest  quantity  of  poison,  whilst  the  second  received  less, 
and  when  it  came  to  the  third  the  supply  was  no  doubt  all  but  ex- 
hausted, and  the  rapidity  with  which  the  wounds  must  have  been 
inflicted  left  no  time  for  fresh  poiHon  to  he  secreted.  This  accounts 
for  the  ultimate  recovery  of  the  dog. 

"In  January  last  a  lady  at  this  place  was  returning  IVom  a  walk 
with  her  child,  followed  by  a  bull-terrier  puppy  about  six  months 
old ;  her  house  was  situated  some  distance  ttam  the  gate,  and  the 
road  on  either  side  was  covered  with  spear-grass.  It  was  just  dusk. 
The  puppy  suddenly  darted  in  front  and  began  to  bark  vociferously. 
Although  the  lady  had  seen  nothing,  she  took  alarm  at  the  movements 


of  the  puppy,  end  called  out  to  me  as  I  happened  to  be  passing  by 
the  gate  at  that  moment.  On  going  to  see  what  was  the  matter,  I 
found  a  large  Viper  coiled  up  in  the  centre  of  the  road,  and  the  puppy 


making  a  great  noise  from  a  respectfid  distance.  The  snake  was 
closely  coiled  up,  with  the  neck  bent  abruptly  backwards,  and  the 
head  fixed  almost  bomontally ;  it  began  to  puff  itself  out  something 
after  the  manner  of  the  Puff-Adder,  and  hissed  loudly,  intently  watch- 
ing the  movements  of  the  dog,  no  doubt  awaiting  an  opportunity  to 
strike  it,  when  I  called  the  puppy  away.  The  instant  the  puppy 
turned  its  head,  the  snake  glided  with  the  rapidity  of  lightning  mto 
the  surrounding  grass  and  disappeared.  The  next  day  it  was  killed 
in  the  same  gudeu,  and  brought  to  me ;  it  measured  4  feet  6  inches 
in  length. 

"  "niese  Snakes  were  formerly  designated  '  Cohra  Manil '  by  the 
Portuguese,  in  consequence  of  their  bite  proving  as  rapidly  lata]  aa 
that  of  the  Cobra.  The  word  Manil  is  a  corruption  of  the  Tamil  word 
Mannunippamhoo,  which  literally  means  Earth-eating  Snake,  and  is 
the  name  given  by  the  natives  to  the  Vri^eltU  grandii,  commonly 
termed  '  Double-headed '  Snake,  and  which  they  believe  lives  entirely 
on  earth,  from  its  being  frequently  found  underground." 

The  following  papers  were  read : — 


Among  some  Mammalia  which  Mr.  A.  R.  Wallace  has  lately  sent 
to  the  British  Mnieum,  which  he  collected  in  Morty  Island  in  1861, 
are  two  species  of  a  frugivoroua  Bat,  which  does  not  appear  to  have 
been  hitherto  registered  in  the  Catalogue,  "nii*  Bat  may  be  easily 
known  from  all  the  other  Cynopteri  by  the  extraordioary  length  of 
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its  taH,  which  induces  me  to  fonn  for  it  t  sectiim  or  nbgoiiu,  whidi 
I  propoK  to  call  Vnmyeterit. 

CYNOPTKttUS  (UrONYCTEBIS)  AI.BITKNTBE. 

Tail  elongate,  free,  prodnc«d  beyond  the  naTTOw,  short,  bterfemorsl 
membrane.  Nostrils  much  prodnced,  tubular,  far  apart  at  the  base, 
and  diverging  outwardly.  Fur  brown-olive,  with  greyer  base  to  the 
hairs.  Face  and  throat  only  slightly  hury,  grey.  Sides  of  the  neck 
and  breast  yellow-brown.  Side  of  the  body  brown.  Chest  and 
middle  of  the  belly  white.     'Wings  brown. 

Hab.  Morty  Island  (^.  R.  Wallace). 

The  length  of  the  forearm- bone  2  inches ;  length  of  the  tail  (dry) 
newly  j  ot  an  inch. 

The  wing-bone,  on  the  upper  surface  of  the  wing,  of  both  speci- 
mens is  marked  with  some  irregular  white  spots.  These  may  be 
only  accidental,  or  even  artificially  produced  m  the  process  of  pr»- 
servatioa  or  by  carriage,  as  the  spots  on  the  two  aides  of  the  same 
wings  are  more  or  less  nnlike,  and  those  of  the  two  specimens  u« 
dissimilar. 

&Ir.  Keiliah,  the  furrier,  has  kindly  sent  to  the  British  Museam 
for  examination  the  skin  of  a  Leopard  which  he  has  received  from 
Japan.  It  is  well  tanned,  and  marked  on  the  inner  side  with  the 
red  impressions  of  two  Japanese  seals.  The  skin  at  first  sight  seemed 
much  like  that  of  a  fine-coloured  Hunting  Leopard,  but  it  is  at  once 
distinguished  from  that  animal  by  the  comparatively  shorter  legs,  by 
the  larger 'size  and  brown  centre  of  the  black  spots,  and  from  ail  the 
Tarielies  of  the  Leopard  by  the  linear  spots  on  the  nape  and  the 
spots  on  the  back  not  being  formed  of  roses  or  groups  of  smalier 
spots.     I  propose  to  call  it 

Leopardus  japonensis. 

Fur  fulvons,  paler  beneath.  Back  and  limbs  ornamented  with 
ovate  or  roundish  unequal-sized  black  spots.  The  spots  on  the 
shoulders,  back,  and  sides  converted  into  a  ring  by  a  single  central 
spot  of  the  same  colour  as  the  liir.  Spots  on  the  back  ondlegs  l&rge, 
oblong,  and  transverse.  Head  with  small,  regularly  disposed,  black 
spots.  Nape  with  four  series  of  narrow  elongated  black  spots  (the 
outer  ones  sometimes  confluent  into  lines),  and  with  a  series  of  large 
black  spots  on  each  side  of  the  back  of  the  neck.  Chest  with  a  series 
of  larger  spots,  forming  a  kind  of  necklace.  Tail  elongate,  »ery 
hury,  spotted,  paler,  and  with  four  black  rings  at  the  tip. 

Hab.  Japan, 

The  skin  in  its  tanned  state  is  4  feet  6  inches,  and  the  tail  2  feet 
10  inches  long. 

Mr.  W.  Fosbrooke  has  kindly  presented  to  the  British  Museam 
a  small  and  beautiful  species  of  Boshbock,  which  was  captured  by 
John  Dunn,  Es(j.,  m  the  Ungo-iy  Forest,  between  the  Umbrelans 
and  Umblatore,  m  the  country  of  the  Amazula.  Mr.  Ihmn  conld 
not  learn  that  the  natives  had  any  special  name  for  this  animal. 
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It  u  a  most  peculiarly- marked  species,  and  of  a  very  Bmall  me. 
The  hunter  mistook  it  for  a  young  animal,  and  fed  it  with  milk,  on 
which  it  died ;  but  when  it  was  examined,  the  mammee  were  found 
dilated  with  milk,  showing  that  it  was  approaching  full  age,  and 
probably  had  lately  produced  a  fawn.  It  is  the  smallest  species  of 
the  K^nus,  standing  only  10  inches  high  to  the  top  of  its  head,  and 
weighing  not  more  than  three  pounds.  It  is  most  like  Cephalophua 
Whitjieldii,  figured  In  the  Knowsley  Menagerie,  from  a  specimen  in 
the  British  Museum  which  was  brought  from  the  Gambia  by  Mr, 
Whitfield.  It  differs  from  that  species  in  the  general  shade  of  the 
brown  colour;  and  there  is  no  white  about  that  animal,  which  ia  so 
prominent  in  the  Natal  specimens. 

Cephalopbus  bicolor. 

Pur  soft,  brown,  with  the  rump,  the  whole  of  the  hind  1^,  the 
chin,  throat,  chest,  belly,  the  inner  side  of  the  fore  legs,  a  broad  ring 
o*er  the  fore  hoofs,  ana  a  large  spot  occupying  the  front  of  the  lace 
and  forehead  pure  white.  The  ears  blackish,  white  wichiu.  The 
side  of  the  forehead  darker  brown.  The  crumen  on  the  side  of  the 
fiue  linear,  well  marked.     Horns  not  present  in  the  female  sex. 

Bab.  Natal. 

Mr.  E.  Swinhoe,  having  shown  me  a  part  of  the  collection  of 
mammals  which  he  formed  while  residing  m  the  island  of  Formosa, 
has  kindly  allowed  me  to  describe  a  new  specimen  of  Wild  Goat  or 
Goat-Antelope. 

This  species  agrees  in  all  its  characters  with  the  Cambing-outang 
{CapricomU  tumalrana)  of  Sumatra,  and  the  Capricomu  eritpa 
of  Japan,  but  is  very  distinct  from  either  of  them.  In  colour  it  more 
nearly  resembles  the  Japanese  species,  C.  eritpa,  which  has  a  while 
face ;  but  it  is  easily  distinguished  from  that  species,  which  I  only 
know  from  a  figure  and  very  general  description  in  Schegel's  '  Fauna 
Japonica.'     I  propose  to  call  it,  after  its  discoverer, 

Caphicornis  Swinhoii. 

The  fur  harsh  and  crisp,  brown,  with  a  narrow  streal^  down  the 
back  of  the  neck ;  a  spot  on  the  knee  and  the  front  of  the  fore  1^ 
below  the  knee  black.  The  hind  legs  are  bay.  The  sides  of  the  chin 
pale  yellowish.  The  underside  of  the  neck  yellow-bay — this  colour 
being  separated  from  the  darker  colour  of  the  upper  part  of  the  neck 
by  a  ridge  of  longer,  more  rigid  hairs.  The  ears  are  long,  brown, 
paler  internally.  The  horns  are  short  and  ovnical.  The  skull  has  a 
deep  and  wide  concavity  in  front  of  the  orbits,  and  a  keeled  ridge  on 
the  cheek. 

Notes  on  the  Beater  in  the  Zoological  Gardens. 

By  a.  D.  Bartlett. 

During  one  of  the  heavy  storms  of  wind  and  rain  that  prevailed 

during  the  last  month  a  large  willow-tree  was  partly  blown  down. 

The  Lmbs  and  branches  of  this  &llen  tree  were  given  to  many  of 

the  animals,  and  to  them  proved  to  be  a  very  acceptable  windfall. 
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To  the  BoTN,  faowem*.  I  wiib  to  direct  etpecial  «tt«ntioii,  as  thii  aiu- 
nuU  bu  exhibited  in  a  renurkible  nuuuter  some  of  his  iwtund  bahiti 
«nd  inteUigCDce.  One  of  the  kmst  limbs  of  the  tree,  npwudi  o€ 
12  feet  lo^  ms  6naly  fixed  in  tae  gromid,  in  the  BnTer's  codo- 
mre,  in  a  rtettily  upright  potidon,  at  abont  twelve  o'olock  on  Satnrday 
lasL  The  Beaver  visited  the  spot  soon  afterward^  and  waUdng 
round  this  lai^  limb,  which  measuied  30  inches  drcnrnferraice,  com- 
menced to  bite  off  the  bark  about  1 2  inches  above  the  ground,  and 
afterwards  to  gnaw  into  the  wood  itself.  The  rapid  progresi  waa 
(to  all  who  witnessed  it)  most  astonisbing.  The  animal  laboured  hard, 
and  appeared  to  exert  his  whole  strength,  leaving  off  for  a  few  mi- 
nutes  apparently  to  rest  and  look  upwards,  as  if  to  consider  which 
my  the  tree  was  to  fall.  Now  and  then  he  left  off  and  went  into  his 
pond,  which  was  about  3  feet  from  the  base  of  the  tree,  as  if  to  take 
a  refreshing  batii.  Again  he  came  out  with  renewed  energy,  and 
with  his  pcwwful  teeth  gouged  away  all  round  the  trunk.  This 
process  continoed  till  about  nmr  o'clock,  when  suddenly  he  lefl  ofi 
and  came  hastily  towards  the  iron  fence,  to  the  sni^nte  of  those 
who  were  watchmg  his  movements.  The  cause  of  this  interruptioa 
was  soon  explained ;  he  had  heard  m  the  dutance  the  sound  of  the 
wheelbarrow,  which,  as  usual,  is  brought  daily  to  bis  paddock,  and 
from  which  he  was  anxiously  waiting  to  receive  his  supper.  Not 
wishing  to  disappoint  the  animal,  but  at  the  some  time  regretting 
that  he  was  thus  unexpectedly  stopped  in  his  determination  to  bring 
down  this  massive  piece  of  timber,  his  usual  allowance  of  carrots  and 
bread  were  given  to  him  ;  and  from  this  time  until  half-past  five  he 
was  engaged  in  taking  his  meal  and  swimming  about  in  his  pond. 
At  half-past  five,  however,  he  returned  to  his  tree,  which  by  this  time 
was  reduced  in  the  centre  to  about  2  inches  in  diameter.  To  thb 
portion  he  applied  bb  teeth  with  great  eamestoess,  and  in  ten  mi- 
nutes afterwards  it  fell  suddenly  with  great  force  upon  the  ground. 

It  was  an  interestiug  sight  to  witness  the  adroit  and  skiUiil  man- 
ner in  which  the  last  bite  or  two  were  dven  on  the  side  on  whidi 
the  tree  fell,  and  the  nimble  movement  of  the  animal  to  the  opposite 
side  at  the  moment,  evidently  to  avoid  being  crushed  beneath  it. 
Upon  examining  the  end  of  the  separated  tree,  it  was  found  that 
only  one  inch  in  diameter  was  uncut ;  and  it  was  of  course  due  to 
the  nearly  erect  position  in  which  the  tree  was  put  into  the  ground 
that  it  stood  balanced,  as  it  were,  upon  this  slender  stem.  After 
carefully  walking  aloug  its  entire  length  as  it  lay  on  the  ground,  and 
examining  every  part,  he  commenced  to  cut  off  about  two  feet  of  its 
length,  uid  by  seven  o' crock  the  next  morning  he  had  divided  it  into 
three  pieces :  two  of  these  he  had  removed  into  the  pond,  and  one 
was  used  in  the  under  part  of  bis  house. 

The  Beaver,  the  subject  of  the  foregoing  remarks,  was  presented 
to  the  Society  by  the  Hudson's  Bay  Company,  in  the  autumn  of 
1861,  and  was  probablv  then  about  six  months  old.  It  ia,  no  doubt, 
less  vigorous  than  the  large  wild  animals  of  this  spemes,  who  would, 
in  all  probabilitv.  bring  down  trees  of  much  larger  dimensiona  in  a 
shorter  time,  tn  bet,  it  was  evident  that  our  ^aver  was  a  novice 
in  the  undertaking,  as  he  more  than  once  shpped  and  rolled  over  on 
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hii  back  in  his  eagerneffi  to  accomplish  the  task.  It  was  tmposrible  to 
witness  the  actions  of  this  animal  without  beitis  struck  by  the  amount 
of  skill  and  intelligence  exhibited.  When  the  space  cut  through 
towards  the  centre  was  too  narrow  to  admit  its  head,  its  teeth  were 
applied  above  and  below  so  as  to  increase  the  width  from  the  outside 
towards  the  centre,  until  the  reinuning  parts  above  and  below  formed 
two  cones,  the  apices  of  which  joined  in  the  middle.  Again  and  again 
the  animal  left  off  gnawing,  and,  standing  upright  on  its  hind  legs, 
rested  its  front  feet  on  the  upper  part  of  the  tree,  as  if  to  feel  whether 
it  was  on  the  move.  This  showed  dearly  that  the  creature  knew 
exactly  what  it  was  about. 


MISCELLANEOUS. 

•  The  Land  and  Frtthwater  MoUtukt  of  the  Britieh  T^et.' 
To  the  Editors  of  the  Armala  and  Magazine  of  Natural  Hiatory. 

Gkntlbhen, — While  thanking  you  for  your  notice  of  my  little 
book,  *  The  Land  and  Freshwater  MoUnska  of  the  British  Isles,'  I 
beg  pennisaiou  to  offer  a  word  of  comment  on  some  remarks  therein 
made  on  some  changes  in  nomenclature.    Your  reviewer  says : — 

"Planorbie  imbricatu*  is  changed  to  Planorbu  eritta,  on  the 
authority  of  the  following  synonymy : — 

"NtatHliu  eritta,  Linnnus  (1758),  Syst.  Nat.  10th  edit.  p.  709. 

"7^f-2o)iaHttZetM,  Linnaeus  (1767),  Syst.  Nat.  12th  edit.  p.  1241. 
"  And  the  author  remarks, — '  It  may  he  observed,  on  reference  to  the 
synonymy,  that  Linntens  made  two  species  of  this.'  But  Liuneens 
did  not  make  two  species  out  of  Planorbia  navtiteut.  The  facts  are 
that  be  described  Nautilua  eritta  in  the  tenth  edition  of  the  'flystems 
Natune  ; '  and  iu  the  twelfth  edition  changed  the  name  of  the  spedes 
to  Turbo  nautileu*,  and  referred  to  his  Nautihu  erieta  of  the  tenth 
edition  as  a  synonym.  We  can  only  account  for  Mr.  Reere'a  mistake 
by  suppoung  that  he  has  never  consulted  the  twelfth  edition— asup- 
position  which  is  confirmed  by  the  fact  that  throughout  his  volume 
the  tenth  edition  is  almost  invariably  referred  to." 

As  this  declaration  of  opinion  involves  a  principle  in  nomenclature 
to  which  I  cannot  agree,  I  beg  leave  to  state  that  I  purposely  referred 
throngbout  my  volume  to  the  tenth  edition  of  the  'Systema  Natune' 
for  the  authority  of  the  Linneean  species,  after  the  example  of  M. 
Moqnin-Tanilou,  because  it  is  the  first  edition  in  which  the  species 
are  established  by  the  definition  of  specific  names  and  characters.  1 
followed  also  Mtxjuijv'I^don  in  adopting  the  name  of  eritta  given 
to  this  PloHorbi*  in  the  tenth  edition  of  the  *  Syatema  Natara,'  be- 
cause I  agree  with  the  learned  author  of  the  'Mollusques  Terrestres 
et  FloTiatUes  de  France '  in  thinking  that  LinnKus  was  not  justified 
in  changing  it,  in  his  twelfth  edition,  to  nautileut.  An  author  is  no 
mme  justified  in  changing  his  own  established  name  of  a  spedes  than 
any  other  writer  would  be. 

With  reference  to  your  reviewer's  observadous  on  my  remark  that 
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LinnRiu  Dude  two  speciea  of  this  PlanorbU,  it  is  dear,  from  the 
openiiw  lines  of  the  paragraph,  that  the  sense  intended  to  be  coa- 
veyed  u  Dot  that  which  he  bos  presented.     I^ey  are  as  follows ; — 

"  The  minute,  semitraDBparent,  homy  shell  of  this  species,  more 
generallv  known  to  collectors  hy  the  ttcond  name  which  Linntens 
gare  to  it,  &c."     I  am.  Gentlemen, 

Tour  obedient  Servant, 

LovELL  Rebtb. 


With  reference  to  the  foregoing  letter,  we  may  remark — 

Ist  That  what  Mr.  Reeve  says  respecting  the  tenth  edition  of  the 
'  Systema  Naturre '  is  totally  at  variance  with  the  generally  received 
opinion  of  naturalists  that  the  twelfth  is  the  standard  edition  of 
Unnseua's  work,  which  is  to  be  referred  to  and  followed. 

2ndly.  That  we  are  fully  aware  how  greatly  Mr,  Reeve  is  mdebted 
to  the  work  of  M.  Moquin-Tandon,  and  regret  that  he  has  so  im- 
plicitly followed  that  author  in  numerous  erroneous  changes  in 
nomenclature. 

Srdly.  That  Mr.  Keeve,  however,  must  not  shift  the  adoption  of 
the  name  Planorbit  critta  on  to  his  favourite  author's  ahouldera. 
Among  Mr.  Reeve's  own  synonymy  of  the  species,  we  find  "PlmorbU 
{Gyraulu)  naulikus,  Moquin-Tandon  (1855),  Bist.MolLvol.  ii.p.43H, 
which  is  utterly  irreconcileable  with  the  statement  in  bis  letter  that 
he  follows  that  author  in  the  adoption  of  the  name  PltmorbU  erixta. 

4thly.  That  only  one  construction  can  be  put  upon  the  following 
passage  in  his  work  :— "  It  may  be  observed  that  Linnseus  and  Dra- 
pamaud  both  made  two  species  of  this.  The  names  critta  and  cria- 
tata  have  been  given  to  young  specimens,  and  navtileus  and  imbri- 
eatva  to  adult  specimens. '  What  can  this  mean,  but  that,  just  as 
Drapamaud  made  two  species  of  the  shell  which  he  called  erittatvt 
and  imbrieatru,  so  Linnnus  made  two  species  which  be  called  eritta 
and  tiautileut  1 — a  statement  at  variance  with  the  facts. 


On  the  true  Nature  o/'Pleurodyctiura  problematicum. 
By  Carl  Rohinger,  M.D. 

Under  the  above  name  1  have  long  kept  in  my  cabinet  a  specimen 
collected  at  Kirchweiler,  in  the  Eifel  Monntains.  After  having 
identified  it  with  the  fossil  described  by  Goldfuss,  I  laid  it  aside ; 
and  only  recently,  twenty  years  afterwards,  when  I  happened  to  look 
over  it  sgain,  the  first  glance  convinced  me  that  the  Pleurodt/etium 
problematicum  is  merely  the  cap  of  a  Favoexlet,  or,  more  accurately 
speaking,  of  a  Miehelinia.  I  have  subsequently  found  that  Milne- 
Edwards  had  already  recognized  the  family  afEnity  between  Favoiilet 
and  Pleurodyefium,  without,  however,  suggesting  a  generic  identity 
of  the  two. 

The  fossil  from  Kirchweiler  is  represented  by  a  tenltcular  cavity, 
a  Uttle  over  one  inch  in  diameter  and  scarcely  half  an  inch  deep. 
To  one  side  of  this  cavity  are  attached  the  bases  of  conical  sub- 
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MugoUr  colunmB,  three  or  fonr  millimetres  thick  at  the  lower  ends  j 
betireen  these  are  iaterpolated  a  good  many  amaller  and  shorter 
colnmos.  They  all  rapidly  converge  toward  the  ceatre  of  the  oppo- 
site coDcavitT.  Their  sides  are  longitudinally  striated,  and  coto^ 
with  punclifonn  impressious.  Numerous  small  cross-bars  connect 
the  columns,  which  are  otherwise  isolated  from  each  other  by  a 
unrrow  interrenini  space. 

The  opposite  side  of  the  cavity,  which  forms  the  roof  over  the 
convergent  smaller  ends  of  the  columns,  is  free,  but  closely  approxi- 
mated to  them,  and  bears  the  impression  of  fiue  concentric  nngs  of 
growth.  This  latter  character  is  not  very  plain  in  my  specimcD,  but 
Goldfusa  has  given  a  very  good  figure  of  it.  He  thought  it  to  be 
the  impression  of  the  inner  surface  of  a  membranaceous  envelope, 
instead  of  takuig  it  for  what  it  is— the  impressiou  of  the  epitbeca 
snrrounding  the  lower  side  of  the  corallum. 

The  vermicular  body,  frequently  noticed  adhering  to  or  peuetratiog 
the  root  end  of  Pleurodyclium,  is  also  seen  in  my  specimen. 

I  was  greatly  surprised  at  observing  the  same  vermicular  perfora- 
don  in  some  small  specimens  of  Miehelinia,  which  also  in  all  other 
respects  appear  to  be  specifically  idendcal  with  the  coral  of  which 
the  European  Plewodyctinm  is  a  cap. 

The  specimens  were  found  in  the  shales  of  the  Hamilton  gjoup, 
Cayuga  county,  New  York,  and  are  in  the  possession  of  Prof.'Wincheil, 
of  Ann  Arbor.  They  form  small  cakes,  not  much  over  one  inch  in 
diameter.  The  lower  side  is  almost  flat,  covered  with  a  concentrically 
wrinkled  epitbeca :  the  upper  side  is  semiglobular,  and  shows  the 
moutb-ends  of  conical  subangular  tubes,  the  lai^r  ones  of  which 
measure  from  four  to  five  millimetres. 

On  the  polished  vertical  sections  of  the  coral,  longitudinal  strin 
and  rows  of  spinules,  together  with  numerous  nde-porea,  are  visible 
along  the  walls  of  the  tubes. 

Toe  npper  part  of  the  tubes  is  generally  filled  with  cslcareons 
matter,  and  shows  no  diaphragms,  which  are  only  preserved  in  the 
lower  ends,  and  are  in  part  simple  and  straight,  in  part  vesicular. 

The  vermicular  channel  traverses  the  substsnce  of  the  cArallum, 
irrespective  of  the  direction  of  the  tubes,  and  seems  to  cut  straight 
through  tbem.  After  some  flexures,  it  asceuds  to  the  upper  surface, 
and  opens  there  with  a  round  mouth,  while  the  other  tubes  are  more 
or  less  angular.  It  is  improbable  that  this  perforating  channel  boa 
anything  to  do  with  the  organism  of  the  coral,  and  is  more  likely 
tl^  work  of  a  parasitic  animal ;  but  after  all,  it  is  still  strange  to  see 
the  majority  of  specimens,  from  such  distant  localities,  attacked  in 
the  same  way  by  a  boring  animal. 

In  the  CumiterouB  Limestoae  at  Port  Colbome,  on  Lake  Erie,  I 
lately  found  a  cap  exhibiting  all  the  characters  of  PleurodyetiuM. 
In  association  with  it  numerous  specimens  of  Miehelinia /avotiloidea 
(Billings)  are  found  ;  and  there  remains  no  doubt  that  this  cast 
originates  from  a  young  specimen  of  this  latter  species. — SUliman'a 
Jfmrnal  for  January,  1863. 
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Dr.  KosUn,  an  excellent  boUniat,  residing  At  Perrier,  in  one  of  the 
Vandois  valleys  in  Piedmont,  \*ho,  besides  other  additions  to  the 
native  flora,  naa  rediscovered  several  plants  not  known  to  botanists 
nnce  the  time  of  AUioni,  proposes  to  publish  a  collection  of  200  spe- 
des  of  dried  plants,  to  inclnde  the  greater  part  of  the  rare  and  less- 
known  species  of  Western  Piedmont.  In  the  list  will  be  found 
Arabia  pedemontana,  Boiss.,  Itati*  alpina.  All.,  Dianlkiufifreatua, 
Balb.,  Cer/utium  lineare,  AH.,  Trifolium  pannonicicm,  L.,  Ribea 
purpureum,  Rost.,  Saxifraga  valdetuit,  DC,  Cenlaurea  KotteAgima, 
Henff.,  Campanula  Etatinet,  L.,  Genliatta  Botlani,  Rent.,  Ferotiica 
neevlenta,  AIL,  Allium  valdentium.  Rent.,  and  many  other  very  rare 
species. 

The  parcels  will  be  carefully  made  up,  the  specimens  well  dried, 
and  several  will  be  given  of  each  of  the  smaller  species. 

The  price  to  subscribers  who  seod  their  names  to  Dr.  Rostan  be- 
fore the  1st  of  August,  1863,  vrill  be  40  franc3=32  shillings.  Price 
to  non-sabscribers  £2 1  in  each  case  exclusive  of  carriage. 

Address  applications,  post-paid,  to  Dr.  Rostan,  Perrier,  via  Pignerol, 
I^edmont.  It  will  facilitate  the  transmission  of  the  parceb  if  each 
applicant  will  give  an  address  in  London  to  which  they  may  be 
forwarded- 

Obituaiy  Notice. — ^William  Grovks  Pkrkt. 

Died  on  the  S.'ith  of  March,  1863,  at  his  residence  in  New  Street, 
Warwick,  Mr.  William  Groves  Perry,  at  the  age  of  sixty-seven.  He 
was  (ne  of  the  early  contributors  to  Loudon's  '  Magarine  of  Natural 
History,'  and  a  Fellow  of  the  Botanical  Socie^  of  Edinburgh.  In 
1820  he  published  a  work  called  '  PlantR  Vairicensea  Seleetn,'  or 
'The  Botanist's  Guide  through  the  County  of  Warwick,'  which, 
following  the  '  Flora  Midlandica '  of  Dr.  Pnrton,  made  considerable 
additions  to  what  related  to  the  Warwickshire  species  included  in 
that  work,  more  especially  in  noting  the  localities  with  greater  pre- 
cision. With  a  view  to  still  greater  exactness  in  this  particular,  a 
table  was  added,  showing  the  distance  of  the  several  localities  from 
the  ueareat  market  town.  This  little  work  was  never  so  well  known 
as  it  deserved  to  be,  owing  probably  to  its  baring  been  published  by 
the  author  himself  at  Warwick:  it  has,  however,  been  long  since  out  of 

Srint ;  and  a  second  edition  was  in  progress  at  the  time  of  Mr.  Peny'i 
eath,  which  we  hope  some  day  to  see  completed  and  published. 
In  addition  to  bis  botanical  studies,  Mr.  Perry  poss^sed  eonsidsr- 
able  antiquarian  knowledge,  and  was  for  many  years  Honorary 
Secretary  of  the  Warwickshire  Natural  History  and  Archteological 
Society.  As  one  of  the  early  contributors  to  a  periodical  of  which 
the  present  may  be  regarded  as  the  continuation,  we  think  this  no- 
tice of  bis  labcnra  and  of  his  death  a  proper  introdaction  into  onr 
pages  {  and  we  are  snre  that  all  those  with  whom  he  was  acquainted, 
and  to  whom  his  anvarying  kindness  of  disposition  and  liberality  in 
imparting  information  were  known,  will  feri  gratefnl  for  its  appear- 
ance here. 
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XLII. — On  the  CapiteHie  and  their  Position  in  the  System  of  the 

JimeUda.  By  Edward  Grdbe*. 
Bt  the  communications  published  hy  Van  Benedenf  upon  the 
genns  Capitella,  Blainv.  (Lundfriconaw,  Oerst.),  and  especially 
upon  C.  capitata  {Lumbricus  capitatus.  Fab.],  oar  knowledge  of 
this  very  peculiar  Annelide  haa  been  most  easentiaily  advanced. 
These  statements  not  only  complete  what  has  been  ascertained 
by  A.  S.  Oersted^  and  Leuckart§  as  to  the  external  structure 
and  the  nature  of  the  intestinal  canal,  but  they  also  include  the 
whole  remaining  oi^anization,  the  sexual  relations  (the  divergence 
of  which  from  those  of  the  lAimbrici  was  previou^y  indicated  by 
Leuckatt),  and  furnish  results  which  are  confirmed  by  investiga- 
tions earned  on  independently.  When  I  was  at  Copenhagen  ia 
1856,  Oersted  laid  before  me  a  series  of  drawings  relating  to  the 
anatomy  of  the  CapitelUe,  and  incited  me,  during  my  stay  there, 
to  convmce  myself  of  the  many  peculiarities  which  had  occurred 
to  him  in  the  course  of  his  observations,  and  amongst  which  the 
presence  of  nnmeroua  definitely  formed  and  comparatively  large 
red  corpuscles  in  the  somatic  cavity,  the  remarkable  partial  in- 
flation of  the  body,  and  the  entire  deficiency  of  blood-vessels, 
had  most  struck  him.  He  bad  also  learned  how  to  distinguish 
males  and  females  by  their  external  and  internal  structure, 
and  b^ved  that  he  had  recognized  the  anterior  part  of  the 
nervous  system.    The  occurrence  of  these  Annelides  in  the  great 

*  TraiuilKted  bv  W.  S.  DaUta,  F.L.S.,  from  Wiegmsnn'a  Archir,  1862, 
1>.3G6. 

t  "  Hilt.  Nat.  du  genre  Capitdla,"  Bull,  de  I'Acad.  Boy.  de  Belg^qne, 

i^r.  2.  iii.  Noi.  9, 10(18&7). 

X  "Conspectus  geaerum  ■perienimque  Ifaiduni."  Krbjei'i  Tiduk.  ir. 
1842,  p.  lis,  pi.  3.  figi.  6,  10, 11. 

§  Beitrage  tur  Kenntniss  mrbellos.  Thiere  (1847),  p.  151 ;  and  Aichtr 
iTur  NaturgtKhichte,  st.  (1849),  p.  163. 
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chanoel  of  Copeijiagen  enabled  me,  in  the  few  days  of  my  resi- 
dence there,  to  repeat  these  extremely  intereatiDg  observatioDS 
on  a  aeries  of  specimens ;  but  although  we  then  (at  the  end  of 
July]  still  found  ova  in  many  females,  we  did  not  aucceed  in 
det^ing  spermatozOR  in  the  testes  of  Uie  males:  these  Oersted 
had  represented  of  a  more  fusiform  shape  than  Van  Beneden, 
and  with  a  more  acute  anterior  extremity  and  a  shorter  terminal 
filament  That  I  did  not  at  once  comply  with  Oersted's  request 
to  make  known  these  obaervatiDnB  was  due  partly  to  the  want 
of  a  micrometer;  for  it  appeared  to  me  to  be  necessary  to  give 
the  diameter  of  the.terpuscleB  which  floated  in  the  somatic  ca- 
vity. A  second  independent  confirmation  of  Van  Beneden's  in- 
vestigations has  lately  been  given  by  Claparede*,  who,  without 
any  acquaintance  with  them,  observed  the  same  species  in  the 
Jlebrides,  but  was  not  able  any  more  than  myself  to  subject  the 
aezu'al  peculiarities  to  a  complete  examination. 

As  regards  ihe  fluid  of  the  somatic  cavity  and  the  red  corpus- 
cles contained  in  it  in  such  abundance,  Claparede  also  expresses 
himself  in  favoor  of  its  analogy  with  the  blood.  Van  Beneden 
describes  the  corpuscles  as  "  globules,"  and  says  that  tbeir  form  is 
lenticular ;  I  convinced  myself,  during  their  flow  from  a  wound 
in  the  wall  of  the  body,  that  they  are  disciform  and  circular,  as 
they  show  to  the  observer  sometimes  their  broad  surface  and 
sometimes  their  mamn.  Claparede  also  calls  them  "disqws" 
and  I  could  almost  think  that  they  are  biconcave  like  the  blood- 
corpuscles  of  the  Mammalia :  that  they  contain  a  true  nucteue, 
as  stated  by  Van  Beneden  and  Claparfede,  could  not  be  ascer- 
tained positively  by  Prof.  Reichert  and  myself — what  might  have 
been  taken  for  a  nucleus  appearing  only  to  adhere  accidentally, 
and  to  be  one  of  the  corpuscles  which  also  occur  free  in  the  so- 
matic cavity }  and  the  empbyment  of  acetic  acid  did  not  succeed 
in  producing  a  more  distinct  appearance  of  a  nucleus.  By  the 
action  of  this  reagent  the  disks  scarcely  became  somewhat 
smaller ;  and  whilst  their  outer  margin  still  remuned  circular, 
their  interior  appeared  as  if  crumpled  or  granulated,  minute 
ebarply-defined  granules  being  distinguishable  therein. 

In  ether  they  become  decidedly  more  irregular,  and  the  mar- 
gin and  interior  become  more  snaqily  discriminated.  I  must, 
however,  remark  that  I  have  observed  all  this  only  upon  Capi' 
Jella  which  were  sent  to  me  in  Breslau  by  tbe  kim^ess  of  Prof. 
Van  Beneden,  and  which,  being  favoured  by  the  December 
weather,  arrived  indeed  still  living,  but  by  no  means-lively  in 
i^pesfance;  nevertheless  even  the  broken  or  half-dead  specimens 
exhibited  no  essential  difference  in  this  respect.     The  diameter 

*  Utooire*  dc  la  Soc.  ie  Phyi.  et  d'Htat.  Nat.  de  Oen^e,  1861,  p.  11% 
pLl. 
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of  the  corpuscles  is  given  by  Claparede  at  O'OIO  miQ.  (=(KX)5 
line) ;  I  found  it  to  be  greater,  namely  0'006-O0O8  line,  or 
kbout  one-tenth  irf  the  length  of  the  shorter  uncini.  As  far  as  I 
can  remember,  those  observed  in  Copenhagen  presented  a  limiltr 
proportion,  altbongh,  from  the  small  sice  of  the  aninala  e»< 
mined  by  me  (most  of  them  measured  only  6  lines),  they  ap^ 
peared  to  me  to  be  uncommonly  lai^  The  corpuscles  flowed, 
with  the  fluid  of  the  somatic  cavity,  from  one  segment  into  the 
other,  above  and  below  the  ligaments  (or  dissepiments,  as  Van 
Beneden  calls  them]  which  f^ten  the  wider  portion  of  the  sli- 
mentary  canal  to  the  wall  of  the  body.  This  occupied  by  (u 
the  longest  p^  of  the  body,  and  in  a  specimen  of  tmrty-three 
segments  (such  as  most  of  those  examined  by  me  in  Copenhagen) 
extended  through  sixteen  of  them,  increasing  slowly  in  width 
towards  the  middle.  The  oesophagus,  about  half  the  sise, 
usually  reached  in  repose,  when  it  describes  one  or  two  curves, 
into  the  ninth  segment;  the  end  of  the  intestinal  canal,  which^ 
again,  is  considerably  thinner,  and  lies  in  short  convoIntioDS, 
usually  passed  through  from  four  to  nine  segments;  but  even 
in  the  hindermost  part  of  the  wider  division  of  the-  alimentary 
canal  I  detected  balls  of  excrement.  In  the  extremely  narrow 
lumen  of  the  very  muscular  cesophagua,  which  is  linear  in 
repose,  I  repeatedly  observed  ciliary  movement. 

The  uncini,  which  stand  four  or  five  together  on  the  segments, 
one  or  two  on  the  hindermost  segments,  were  moved,  as  far  as  I 
could  see,  in  the  same  way  as  the  sets,  single  muscular  threads 
proceeding  from  the  wall  to  attach  themselves  to  the  free  end  of 
the  bundle  which  projects  into  the  ventral  cavity.  Sometimes 
in  one  of  the  bundles  of  sette,  which  occur  only  on  the  first  seven 
segments  (or  eight,  according  to  Van  Beneden),  and  also  con* 
tain  four  or  five  setie,  single  setee  were  replaced  by  uncini,  but 
only  in  one,  two,  or  three  of  the  hindermost  of  them :  Van 
Beneden  gives  this  as  the  rule.  Oersted  called  my  attention  to 
a  flat,  nearly  oval  body,  running  out,  as  it  were,  into  two  lobes; 
which  was  discovered  by  him  lying  over  the  buccal  cavity,  and 
which  he  thought  to  be  the  eupenor  ganglionic  mass  of  a  buccal 
nervous  ring.  I  regard  this  interpretation  as  the  more  probable 
because  there  was  on  each  of  the  two  lobes  a  well-defined  black 
point,  haviug  exactly  the  appearance  of  an  eye-point.  ClaparMfl 
tXto  notices  these  points,  but  adds  that  he  could  not  detect  A 
lens  in  them. 

Ova,  which  I  observed  in  a  specimen  at  Copenhagen,  occurred 
neither  in  paired  sacs  repeated  in  the  segments  nor  in  the  so* 
matic  cavity,  into  which  they  get  from  these,  according  to  Van 
Beneden,  but  in  two  delicate-walled  sacs  situated  at  the  sides  of 
the  intMtine,  which  cc»iimenced  at  the  twelfth  segment  and 
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K*ehed  to  the  seventeenth,  and  the  diameter  of  which  was  not 
nmcli  greater  than  that  of  aa  ovum. 

D'Udekem*,  in  bis  "  Classification,"  also  speaks  only  of  two 
ovaries.  Id  one  of  the  specimens  firom  Ostend,  sent  to  me  in 
March  by  Van  Beneden,  I  hkewise  found  ova;  their  diameter 
was  0'05  hne,  and  that  of  their  germinal  vesicle  0*0015  line. 
Upon  the  organs  secreting  orine.  Which,  according  to  d'Udekem, 
are  sitnated  in  almost  all  the  segments  of  the  body,  I  have  made 


The  remarkable  anchor-abaped  Gregarimt  which  Oersted  dis- 
covered in  the  intestine  of  his  Capitella  have  also  been  found  by 
Van  Beneden,  Leuckart,  Claparede,  and  myself.  Clapar&de's 
figuret  shows  a  completely  developed  form,  in  which  the  nndeus 
is  indicated  merely  by  the  pale  spot  in  the  foremost  third  of  the 
body.  In  younger  animals,  in  which  the  body  is  not  yet  bo 
much  filled  with  greenish  mass,  this  nucleus  appears  far  more 
distinctly :  it  is  sometimes  nearly  circnlar,  sometimes  oval,  con- 
tabs  a  nucleolus,  and  is  situated  nearly  always  in  the  same  spot, 
but  sometimes  more  anteriorly,  between  the  bases  of  the  arms  of 
the  anchor.  As  the  median  body  increases  in  length  and  be- 
comes more  slender,  these  arms  uso  gradually  grow  out ;  they 
are  at  first  very  short,  like  two  mere  teeth,  and  extended  hori- 
Bontally ;  and  in  still  younger  states,  where  the  length  of  the 
body  is  still  scarcely  one-fourth  of  that  of  the  mature  animal, 
no  trace  of  them  is  to  be  seen,  the  form  of  the  animal  being  thea 
a  rhomb  with  rounded  angles,  much  produced  posteriorly.  This 
entire  series  of  changes,  of  which  I  only  saw  a  few,  has  been 
observed  by  Oersted, 

The  next  question  which  presses  upon  me  is,  whether  the 
Capitella  observed  in  Copenhagen,  and  those  found  at  Ostcnd, 
OD  Heligoland,  and  on  the  Hebrides,  belong  to  one  and  the 
same  species  with  the  LunUmcua  eapitatus  described  by  Fabridus. 
The  differences  of  size  of  sexually  mature  individuals  are  very 
considerable :  whilst  Oersted  states  the  length  of  his  LumMeo- 
juas  marina  at  10  or  12  lines,  and  I  even  bad  males  of  only 
S  Imes,  Van  Beneden  found  the  males  24-27  lines  and  the 
f^ales  as  much  as  4  inches  long ;  Claparede  sometimes  found 
them  still  longer,  and  Leuckart  even  met  with  specimens  aa 
much  as  7  inches  in  length.  The  indication  of  Fabricins — ■ 
"longitudine  Lnmbrici  terrestris" — shows  that,  although,  ac- 
cording to  his  statement,  the  Greenland  animals  of  this  species 
do  not  attain  such  la^  dimensioiis  as  the  Norwegian  (amongst 
which  he  mentions  one  a  foot  in  length),  his  specimens  were 
certainly  of  the  larger  kind.     The  Capitella  irom  Greenland 

*  M^mcurei  de  I'Acsd.  Rov.  de  B«lgiqae,  xxii.  1859,  p.  25. 
■   "-     ■       '   ■    "       '    ~       rtd'tt«t.r      •   "     •        ' 
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whicb  I  possess  are  1'3  line  in  thickness  and  more  than  2  inches 
in  length.  In  the  same  way  the  number  of  segments  Taries,  in 
accordance  with  the  size,  from  thirty-three  and  forty-five  (ia  the 
small  Copenhagen  specimens)  up  to  sixty  and  eighty-two;  in 
all  the  males  examined  by  Van  Beneden,  Oersted,  and  myself 
it  is  on  the  eighth  and  ninth  segments  that  the  peculiar,  large, 
crooked  ventral  sette  occur,  and  in  the  ninth  that  the  sexual 
orifice  and  the  testis  are  situated*.  In  the  number  of  hristles 
there  is  a  remarkable  diversity.  Van  Beneden  gives  eight  ss  the 
normal  number  both  in  the  bundles  of  setse  and  in  the  transverse 
rons  of  uncini.  I  counted  in  the  Copenhagen  specimens  never 
more  than  four  or  five,  in  many  Belgian  ones  twelve,  and  in  the 
Greenland  specimens  tvelve  or  more  setie,  and  far  more  than 
twelve  (even  nearly  thirty)  uncini,  of  which,  however,  those 
standing  nearest  to  the  median  line  of  the  ventral  surface  were 
scarcely  distinguishable,  whilst  in  the  opposite  direction  they 
increase  considerably  in  length.  As  the  smallest  number  of 
bristles  belongs  to  the  smallest  specimens,  it  may  easily  be  sup- 
posed that  the  number  increases  with  the  growth ;  and  in  these 
diversities,  as  in  those  already  mentioned,  I  see  no  inducement 
to  the  asBumptioa  of  two  species,  hut  rather  believe  that  the 
CapiteUa  of  the  Baltic,  like  many  other  animals  which  it  has  in 
common  with  the  North  Sea,  do  not  attain  such  large  dimensions 
as  in  the  latter. 

I  must  further  indicate  that  Dalyell's  Lan^riaia  capiialusf 
does  not  belong  here,  hut  that  the  Lun^ricus  ca^tatwi  described 
by  Johuston^,  the  length  of  which  was  from  3  to  6  inches,  is  the 
same  species,  and  that  he  also  united  with  it  his  previously  de- 
scribed lAimbricus  littoraUa^,  which  be  had  characterized  as 
"aculeis  nniseriahhus."  That  he  assumed  for  the  blood,  the 
very  irregular  ebb  and  flow  and  grumous  masses  of  which 
also  struck  him,  two  lateral  vessels  situated  between  the  intes- 
tine and  the  wall  of  the  body,  may  be  easily  excused  if  he  did 
not  perseveringly  observe.  He  himself  says  that  the  movement 
of  the  blood  appears  to  depend  upon  the  movements  of  the  body 
and  the  extension  of  its  segments.  The  synoiwm  of  Lumbriaa 
fragilit,  MiiU.,  which  is  now  rec<^;mzed  as  a  Scolopht,  is  only 
cited  by  him  with  doubt.  Our  Anuelide  is  also  reg^ed  by 
FabriciuB  as  identical  with  Olaffsen's  L.  lilloralis  minor  from 

'  Tu  Beuedeii'i  statemeiit  of  tbe  niotb  snd  tenth  aennents  (p.  17) 
appeanto  be  a  mere  prmter'Bem)r,hi>  figure  reprcKntiiigttiedKhtb  uid 
mntb  at  those  in  question.  In  a  tpedmeu  from  Greenland,  1  fiiid  these 
briitleS)  siDgularly  enough,  not  on  the  ventral,  but  on  the  donal  niriace  I 

t  The  Powers  of  the  Creator,  vol.  ii.  1853,  pL  17.  figs.  8,  9. 

X  Loudon'a  M»g.  Nst  Hiat.  vgl.  viii.  p.  268. 

i  ZooL  Jonni.  iu.  p.  33S. 
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loelind.  But  ths  dutribation  of  Capiidla  capUata  is  not  closed 
with  the  IceUndie  niid  Eaglisb  coasts ;  for  the  Lmibncia  eono- 
Uam,  mentioDed  «n  patttmi  by  Nardo  as  an  inhabitant  of  some 
of  the  shallower  and  leas  frequented  canala  of  Venice*,  is  lik&- 
nise  nothing  but  oni  CapiteUaf  as  I  have  ascertained  by  the 
examination  of  the  spirit  ipecimeos  captaied  by  him.  Whether 
it  also  occnn  on  the  French  coast  has  not  yet  been  ascertained. 
.  The  determination  of  the  position  which  the  genua  Capilelia 
■hotdd  occupy  in  the  system  appears  to  Glaparede  not  to  be 
settled  by  the  discussion  with  which  Van  Beneden  closes  hia 
memoir;  and  I  am  of  the  same  opiniou.  Van  Beneden  cornea 
to  the  condnsion  that  the  Ct^telUe  are  dicecious  LumbriciDte : 
all  that  can  be  cited  in  favour  of  the  supposition  that  they  be- 
long to  the  Polychtetffi  is  limited  to  the  mode  of  development,  to 
the  form  of  the  embryos,  which  escape  into  the  world  with  a 
globular  body,  with  two  eyes  and  two  tufts  of  cilia  close  to  these, 
and  then  pass  through  a  metamorphosis,  a  posterior  circlet  of 
cilia  being  added  to  the  ciliary  circlet  before  the  eyes,  which 
originates  in  the  above-mentioned  tufts,  and  the  portion  of  the 
body  between  these  extending  itself  and  dividing  into  rings ; 
the  absence  of  vessels  and  the  distribution  of  the  male  and 
female  sexual  organs  upon  two  individuals  are  not  of  sufficient 
importance  to  have  much  atress  laid  upon  them.  But  what  ia 
there  positively  in  favour  of  referring  the  Capttellx  to  the  Lum^ 
briciuB,  and  in  what  signification  is  this  name  taken  ?  It  does 
not  oorrcBpond  with  the  family  which  I  have  established  under 
this  name,  as  Van  Beneden  also  refers  to  it  l\ibifex  {Stauiru), 
Enchytrmti,  and  Ciatoffoster,  but  rather  to  D'tldekem's  aub- 
order  of  Ageavnet,  which  forms  the  opposite  to  his  Gemmiparet 
(the  Naidei).  As  the  Lumbricinse,  in  D'Udekcm's  sense,  in- 
clude nothing  but  Annclides  with  series  of  but  slightly  projeet> 
ing  uncini  standing  singly  or  in  pairs,  CapittUa  would  approxi< 
mate  to  them  less  than  to  TMfex,  a  genus  three  of  the  six  spe- 
cies of  which  occur  in  the  seaj  whilst  for  the  Lwrnbria  the  pro- 
portion of  marine  forms  is  far  less  favourable. 

The  oi^^itation  of  the  Aaemmes  is  expressed  (besides  the 
ocQiirranoe  of  uncini,  rarely  also  of  setffi)  especially  in  the  con- 
centration of  the  genital  oi^ans  in  certain  limited  regions  of  the 
body,  in  their  hermaphrodiam,  and  in  the  appearance  of  the  so- 
called  loop-like  organ ;  whilst  external  organs  of  respiration  never 
appear  (except  in  Alma  mlotica).  If,  therefore,  the  Ctqntella  be, 
as  Van  Beneden  supposes,  Lunibrici  of  a  low  degree  of  oi^anisa- 
tion,  this  degeneration  of  the  type  shows  itsdf  in  the  disap- 
pearance of  the  blood-vessels  and  the  simpler  arrangement  of 

*  Froipetto  dells  Fstua  Durina  volgsK del  Veoeto  estuario,  1847. p-  U. 
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the  generative  organs.  As  something  new  added,  we  liBTa  the 
large  carved  brisUes  at  the  orifice  of  the  testis,  the  arrangement 
of  the  bristles  in  lateral  rows,  the  separate  sexes,  the  difierent 
stmctore  of  the  ova,  and  the  metamorphosis  of  the  yoong ;  but 
it  must  certainly  be  admitted  that  we  do  not  know  the  young 
states  of  the  marine  forms  of  the  Agemmet;  and  whether  these 
pass  through  a  metamorphosis  it  ia  sa  impossible  to  predict  aa 
it  was  to  suppose,  in  the  case  of  the  Lobster,  that  it  follows  a 
different  course  of  development  firom  that  of  its  nearest  ally  Ute 
river  crayfish. 

Turning  to  the  Folychsetn,  would  it  be  more  difficult  to  find 
among  them  forms  with  which  the  CapileUa  could  be  arranged  ? 
I  admit  that,  however  I  was  determined  by  Oersted's  first  com- 
munications, and  before  I  had  myself  seen  these  animals,  to 
follow  him  and  place  them  among  the  Nai'des,  I  afterwards  hesi- 
tated abont  leaving  them  in  this  position ;  and  at  the  first  sight 
of  a  large  spirit  specimen  I  thought  no  more  either  of  the  Nalde* 
or  of  other  Oligochntie.  In  this  specimen  the  segments  were 
proportionally  considerably  longer,  in  the  anterior  portion  of  the 
body,  furnished  only  with  sete,  half  as  long,  in  the  posterior 
portion,  bearing  uncini,  one  and  a  half  times  as  long  as  broad; 
moreover  the  uncini  were  grouped  in  regular  combs,  and  in- 
serted in  distinct  ridgea.  T\a»  had  also  struck  Clapar^,  and 
appeared  to  him  so  important  that  he  approximated  the  Capi- 
teUa  to  the  Maldania*,  which,  indeed,  stand  near  the  Immhri- 
cinae,  according  to  the  views  of  Cuvier  and  Milne-Edwards,  but 
were  placed  by  Savigny  and  Lamarck,  with  whom  I  agreed^ 
near  the  Arenicola  and  Terebella.  For  my  own  part,  I  was 
more  vividly  reminded  of  the  genus  Datybranchu  (ohm  Dain/- 
maUuK-\)  and  oi  NotonuatuxX.  If  Van  Beneden  only  assumes 
that  the  evolution  of  the  organization  in  the  Lombncinte  may 
retrograde,  and  the  vascular  system  disappear,  this  decidedly 
takes  place  among  the  Polychsetie.  As  regards  the  respiratory 
organs,  in  the  first  place,  we  find,  in  the  genus  Eunice,  together 
with  species  with  greatly  developed  branchiie  (such  as  E.  ffiganiea 
and  E.  Harassit),  others  with  very  rudimentary  branchue  (snch 
«s  E.  tieiliensu},  and,  in  the  genus  Lumbrieonereia  (in  the  wide 
sense),  species  with  very  simple  branchiae,  and  others  with  none 
at  all.  QuatrefBges§  has  already  shown  by  examples  how,  b&- 
sides  the  Polycbette  with  a  vascular  system  rsmifymg  every- 
where, others  occur  in  which  it  is  only  partially  developed,  and 
others,  again,  in  which  it  is  entirely  wanting ;  and  in  the  latter 

.  *  H^PU»ietdelaSoc.dePb;«.etd'Hitt.Nat.deQi!D^e,186I,p.llO. 
'   f  Archi*  fOr  NatuiveKhichte,  1846,  p.  166,  tab.  5.  fie.  3. 

X  Sin,  Finna  litt.  Norveg.  ii.  p.  U.  tab.  2.  fip.  8-17. 

§  Ann.  Sc.  Nst.  •A'.  3,  Zool.  xiv.  pp.  268, 294,  296. 
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the  corpoBcleB  coDtained  in  the  fluid  of  the  somatic  cavitjr  appear 
more  nnmerona  aad  more  highly  developed.  I  have  hi^erto 
b^  unable  to  detect  bJood-vessels  ia  the  DaiybraacU,  either  in 
the  living  state  or  in  a  spirit  specitnen ;  their  branchiie  seem  to 
resemble  those  of  the  Glycera,  formipg  a  diverticulum  of  the 
aomatic  cavity,  and  taking  up  its  fluid  when  they  extend  thein- 
lelves.  Just  as  the  Glycera  stand  near  Folychtets  with  vascular 
branchise,  I  place  the  Datybrartchi  near  the  Aremcoht.  The 
Nototnatli,  however,  agree  ao  closely  with  the  Dtuybranchx  that 
they  are  essentially  distinguished  only  by  the  want  of  branchix. 
In  them  also  I  have  hitherto  detected  no  blood-vessels;  but  in 
a  living  specimen,  I  distinctly  saw  a  red  fluid  moving  between 
the  intestine  and  the  body-wall;  its  accumulation  caused  the 
segments  to  dilate,  and  it  consisted  almost  entirely  of  circular 
corpuscles,  0'006  line  in  diameter ;  in  a  spirit  specimen,  which 
wanted  the  posterior  half,  I  found  regular  balls  of  apparently 
similar  corpuscles  in  the  somatic  cavity.  With  regard  to  the 
alimentary  canal,  the  same  statements  apply  to  both  genera  : 
it  commences  with  a  rather  short  protrusible  pharynx,  surrounded 
by  pro-  and  re-tractor  muscles,  forming  a  proboscis;  then 
follows  a  narrow  tube  (cesophagua  or  stomach?);  and  about 
where  the  change  of  bristles  takes  place  this  tube  passes  into  an 
intestine  embraced  by  dissepiments,  the  anterior  part  of  which,  in 
the  spirit  specimens  examined,  is  not  wider  than  the  tube,  and  is 
narrower  than  the  posterior  portion,  which  is  usually  filled  with 
much  excrement.  The  distinctly  double  nervous  cord,  with  se- 
parated inflations,  shows  the  greatest  similarity  to  Lumbriau*, 
and  the  arrangement  of  the  mtucular  system  to  Areiueola. 

I  must  further  remark  that  in  both  genera  the  bristles  are 
grouped  on  each  side  in  two  rows ;  that  on  the  anterior  segments 
only  sets,  and  on  the  remainder,  which  are  far  more  numerous, 
only  uncini,  occur:  the  former  stand  in  very  short  transverse 
rowa  hehiud  narrow  and  low  ridges ;  the  latter  in  combs  upon 
ridges.  It  is  worthy  of  notice  that  the  projecting  part  of  both 
kinds  of  bristles  is  borderedf — a  peculiarity  which  occurs  fre- 
quently in  the  sette  of  the  Polychiets,  although  very  rarely  in  the 
imcini  (as  in  aeveral  genera  of  Eunicee,  on  individual  sf^ents 
in  Leueodore  and  Colobrancha  among  the  Ariciads),  but  which 
I  have  not  met  with  among  the  Oligocbsette. 

If  we  return  again  to  the  CapiteUa,  everything  that  I  have 
jnst  explained  is  repeated,  leaving  out  of  consideration  the  ge- 
nerative organs  and  the  sexual  relations  in  general,  as  to  which, 
in  Dasybranckus  and  Netomaslus,  1  can  say  nothing ;  and  in 
treating  of  generic  characters  it  would  be  difficult  to  state  how 

*  See  Cuvier,  lUgne  Animal,  Annelid,  pi.  1,  fig.  2. 
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the  Notomatti  are  distiDguiBlied  &om  the  Capitella.  Nay,  it 
may  even  appear  qnestioDable  whether  Dasybrancha  and  Noto- 
taattut  are  to  be  generically  separated ;  for  if  it  be  coDfirmed 
that  some  Glycera  are  destitnte  of  bronchia,  and  the  presence 
of  these  organs  here  furnishes  no  generic  character,  the  same 
thing  might  be  applied  to  Datybrtmchus.  In  both,  the  superior 
combs  of  uncini  at  the  commencement  of  the  posterior  division 
of  the  body  are  brought  quite  upon  the  back,  and  are  much 
narrower  than  the  inferior  ones,  by  which  Notomastus  acquires 
a  greater  similarity  to  Dasyhrcmchts  than  to  CapUdla ;  it  is  also 
only  in  these  two  that  a  proboscis  (protmsible  pharynx)  is  ob- 
served ;  nevertheless,  from  what  I  have  seen  in  the  anatomy  of 
a  Capitella,  I  must  assert  that  in  tbem  also  the  commeDcement 
of  the  alimentary  caual  can  be  turned  out.  The  appareil  s4cri- 
toire  rinal,  which  D'Udekem  describes  in  Capitella,  I  have 
hitherto  been  nnahle  to  find  in  Dasybranchus  and  Notomastus ; 
but  the  specimens  examined  by  me  were  not  in  the  best  prasible 
condition ;  and  it  would  be  very  important,  in  future  investiga> 
tioDs,  to  pay  attention  to  thia  point. 

The  large  curved  bristles  which  appear  in  a  transverse  series 
before  and  behind  the  genital  orifice  of  the  male,  and  have  their 
apices  directed  towards  each  other,  have  hitherto  only  been  ob- 
served in  the  Cajpilella ;  they  may  perhaps  be  regiuMled  as  a 
transformation  of  the  combs  of  small  bordered  uncini,  which  are 
wanting  on  the  segments  in  question.  Bat  are  we  acquainted 
with  the  males  of  Datybranckaa  and  Notomastvs  7  Perhaps  they 
may  possess  a.  similar  character.  At  any  rate,  these  organs 
remind  us  of  the  two  strong  hook-lilce  bristles  (spicula)  which 
are  so  striking  on  the  ventral  surface  of  the  Thalassertug,  Echiuri, 
and  Bonellia,  and  are  likewise  placed  before  the  paired  and  me- 
dian genital  orifices  of  these  animals.  In  the  Echivri  a  posterior 
pair  is  also  concealed  within  the  skin*.  The  more  distinct  se- 
paration or  partial  amalgamation  of  the  genera  Dasybranchus, 
Notomaslus,  and  CapiteUa  must  be  left  for  further  and  more 
accurate  investigations ;  but  I  think  I  have  demonstrated  that 
these  three  genera  stand  in  a  close  relationship,  and  must  he 
referred  to  one  family,  the  Capitellacea,  which,  in  my  opinion* 
are  related  to  the  Arenicobt  in  the  same  way  as  the  Gephyrei 
without  vessels  and  with  a  highly  developed  fluid  in  the  somatic 
cavity  to  the  Gephyrei  with  vessels.  The  development  of  the 
CaptteUa,  upon  which  we  have  such  interesting  information  from 
VanBeneden,  and  which  so  much  resembles  thatof  the^rmico^^f, 
the  form  of  the  ova,  and  the  separation  of  the  sexes,  all  agree 

•  M.  Mailer,  Obi.  Anat.  de  Verm,  qnibuid.  nutrinii.  1843,  p.  W. 
t  Schultze,  Ueber  die  Entwickeluiig  von  Amicola  piseatonm,  EaUe, 
18fi6  j  transl.  ia  Aon.  Nat.  Hitt.  ter.  2.  voL  xriiL  pp.  105  et  teg. 
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excellently,  iritli  th«  role  in  the  section  oi  the  Folychcte,  md 
would  fonn  ttn  exception  if  we  referred  tlie  CapUeUaeeti  to  the 
Oligocluete;  this  appliea  aUo  to  the  tbsence  of  the  Taacolar 
■yttem,  and  to  the  fonn  of  the  bristlet  uid  their  insertion  in 
ridges. 

With  regard  to  the  distinctions  between  Daejfbnncbn  and 
NotomaatuM  indicated  by  Sars'in  addition  to  the  occorrenee  and 
want  of  hranchiffi,  I  will  only  remark  that,  in  well-preseirecl 
small  spirit  specimens  of  Datybraachut  eaduau,  the  two-ringed 
nature  of  the  s^^ents  is  very  distinct,  and  the  proboscis  of 
sach  a  specimen  appears  not  so  much  scaly  as  oorered  with 
papilla. 


XLIII. — Bemorh  on  the  Veuelt  of  the  Latex,  the  Vasa  propria, 
and  the  Rec^ta^e*  of  the  elaborated  Juka  of  Plantt.     By 

M,  LEBTtBOtTDOtB*. 

The  older  botanieta  looked  npon  the  coloured  fluids  in  vegetable 
oi^niHmB  as  peculiar  to  certain  plants,  aad  called  them  "  proper 
juices."  The  vessels  containing  these  juices  they,  moreover, 
named  "  proper  vessels,"  and  the  plants  in  which  such  secretions 
were  recogniud,  laticiferous  or  lactescent  plants. 

Besides  coloured  Uquida,  other  juices,  of  a  completely  distinct 
character,  occur  in  plants,  such  as  gum,  reain,  oil,  &c.  Grew 
termed  the  receptacles  of  resinous  fiuid  in  the  Gonifene  "  tur- 
pentine-vessels,' and  those  that  contained  a  milky  or  white  fluid 
"  milk-veasels."  Liuck  designated  all  such  organs  by  the  name 
of  "  reservoirs  of  special  secretion."  Mirbel  gave  the  title  of 
"proper  vessels"  to  all  receptacles  of  special  secretion,  whether 
milky,  resinous,  or  oily,  calling  those  "solitary"  which  were 
scattered  throughout  toe  tissues,  and  those  "fascicular"  which 
were  a^egated  together.  In  this  latter  category  he  placed  the 
textile  fibres  of  AscUpiaa,  ai  Hemp,  &c.,  although  auch  struc- 
tures were  destitute  of  laticiferous  juices  and  were,  in  fact, 
hothing  more  than  the  cortical  fibres  of  those  plants. 

DeCandolle,  whilst  recognizing  the  heterogeneous  nature  of 
tpecial  secretions,  at  first  regarded  them  as  the  nutritive  juices 
of  the  plants,  but  subsequently  abandoned  this  opinion  (Organo^ 
graphic,  1827),  and  ranged  all  coloured  fluids  among  secreted 
products,  or  those  prepared  by  vesicular  glands,  and  thus  esta-^ 
blished  a  distinction  between  them  and  the  juices  occupying  the 
lacunie  of  the  cellular  tissue.  These  latter  cavities  he  agreed 
with  Linck  in  calling  "reservoirs  of  proper  secretion."  Id  hii 
'Physiologie  v^€tale,'  published  afterwards  in  1882,  although 

*  Tnnila^  by  Pr.  AiUdge  from  the '  Conptes  Bendns '  for  Ibidi  1 863. 
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then  Mquainted  with,  the  earlier  researches  of  M.  Scholts,  he 
adhered  to  the  opinion  that  the  laticiferoiu  juices  are  of  the 
nature  of  secretions. 

M.  Schulti  specially  studied  the  proper  Tessels  of  plants,  and 
enunciated  various  striking  discoveries.  He  advanced  the  opinioD 
that  the  coloured  juices  of  plants  were  no  other  than  the  nutritive 
fiuid;  that  this  fluid  is  coagulable,  and  characteriEed  by  the  pre- 
sence of  granules  floating  in  a  trtmsparcnt  liquid ;  that  it  circu- 
lates in  thin,  transparent,  contract^e  vessels,  without  pores  or 
fissures,  which  ramiiy  and  anastomose  together.  The  nutritive 
fluid  he  called  the  latex,  its  containing  vessels  laticiferoiu  vessels, 
and  its  circulatory  movement  eyelons.  This  movement  he  attri* 
butes  to  the  contractility  of  the  walls  of  the  vessels,  and  to  the 
properties  of  attraction  and  repulsion  subsisting  between  the 
granules  and  the  walls  of  the  vessels.  The  movement  of  attrac- 
tion he  terms  autoxyncnsit,  and  that  of  repulsion  auiodiacrixit. 
Such  plants  as  have  no  coloured  sap  have,  he  helieves,  a  latex 
analogous  to  that  found  in  laticiferons  ones,  differing  only 
in  its  not  possessing  colouring  grannies.  Moreover,  he  repre- 
sents the  laticiferous  vessels  as  occurring  in  a  state  of  e:^}aiuioH 
when  they  are  dilated  and  filled  with  grannies,  in  a  stste  of 
Wttfociion  when  they  exhibit  only  a  fine  granular  streidc,  and  m 
a  state  of  artieulalion  when  they  are  gorged  with  juices,  but  are 
divided,  in  consequence  of  advancing  age,  into  sections  by  comT 
plete  septa. 

According  to  these  views,  plants  possess  a  fluid  analogous  to 
blood,  and  a  circulatory  apparatus  resembling  the  vascular  system 
of  animals. 

The  statements  of  M.  Schultz  produced  a  great  sensation  at 
the  time  of  their  publication  among  botanists,  by  many  of  whom 
they  were  accepted  as  true.  However,  bis  hypothesis  was  very 
soon  keenly  attacked,  and  its  foundations  disputed,  by  Mohl, 
Meyer,  Treviranua,  and  others.  Mohl  denied  the  existence  of 
the  moleenlar  movements  of  the  globules  of  the  latex  (the  auto* 
ayncrisis  and  aatodiacrisis),  and  also  the  phenomenon  of  cycloBis. 
According  to  him,  any  onward  movement  that  may  be  observed 
in  the  liquid  within  the  proper  vessels  of  a  plant  is  not  a  normal 
condition,  but  a  consequence  of  a  wound  or  section  of  the  tissues 
permitting  an  escape  of  their  fluid,  or  else  of  pressure,  of  heat, 
&c.,  whereby  the  hquid  is  driven  from  one  vsscnlar  ramification 
into  another.  Lastly,  the  very  existence  of  van  propria  has 
been  denied,  and  the  structures  so  called  hare  been  asserted  to 
be  merely  passages  or  channels  which,  as  a  secondary  phase  of 
growth,  acquire  distinct  walls ;  at  the  same  time,  the  analogy, 
of  the  latex  with  the  blood  of  animals  baa  been  disowned ;  and 
these  vanoos  objectiona  have  induoed  many  botanists,  who  at 
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first  accepted  Schnltz's  views,  to  abandon  them  more  or  leaa 
completely. 

Ilms  Adrien  de  Juggieu  entirely  accepted  M.  SclmltE's  views 
in  tlie  first  edition  of  his  '  Cours  el^mentaire/  but  in  the  fifth 
edition  of  that  ^orlc  omitted  the  description  of  laticiferous  ves- 
sels, referring  to  the  channels  so  called  by  Schults  as  lacune  or 
intercellular  spaces  which,  as  an  effect  of  age,  ultimately  acquired 
a  special  wall.  Me  also  no  longer  recognized  cyclosis,  not  the 
nutritive  nature  of  the  coloured  juices.  M.  A.  Bichard  has  like- 
wise ceased  to  adopt  Schultz's  opinions,  and,  instead  of  recog- 
nizing an  analogy  between  the  special  juices  of  plants  contained 
in  vessels  and  the  blood  of  animals,  concludes  that  those  juices 
are  rather  of  an  excrementitious  nature,  more  akin  to  bile  or 
saliva,  or  fluids  which  are  only  indirectly  concerned  in  natrition. 
"The  proper  juices  are  not,"  he  writes  (Eldmens  de  Botaniqu^ 
J"*™  Edition,  p.  253),  "  the  same  with  the  descending  sap." 

M.  Lestiboudois  would  endeavour  to  dispel  the  obscurity  and 
doubt  which  thus  prevail  respecting  the  existence  aud  nature 
of  latex  and  laticiferous  vessels.  He  wishes  to  determine  whether 
plants  have  a  special  vascular  system  for  the  circulation  of  a  fiuid 
analogous  to  the  blood  of  animals,  or,  in  other  words,  whether 
there  is  such  a  generally  diffused  nutritive  fiuid,  called  late^ 
distributed  to  all  the  organs  of  a  plant  by  a  system  of  vessels 
termed  laticiferous  vessels.  With  this  object  in  view,  he  pro- 
poses to  Btndv  the  question  first  in  the  case  of  plants  fiimished 
with  coloured  juices,  which  have  more  particularly  been  com- 

{ tared  hy  analogy  with  blood,  and  next  in  respect  to  plants  with 
impid  juices;  and  he  advances  the  following  propositions  for 
solution : — 

1.  Are  the  coloured  juices  of  plants  analogous  to  blood  ? 

2.  Are  such  juices  distributed  through  the  medium  of  vessels, 
as  in  the  vascular  system  of  animals  ? 

3.  Are  such  juices  gifted  with  the  movement  of  (^closis  ? 

4.  Are  they  met  with  in  other  reservoirs  besides  vessels  f 

5.  Can  the  coloured  juices  in  different  reservoirs  be  distin-' 
guished  from  one  another  ? 

6.  Are  vessels  of  a  similar  character  discoverable  in  the  ge^ 
nerali^  of  non-lactescent  plants  ? 

7>  In  non-lactescent  plants  are  reservoirs  found  snalogoos  to 
the  non-vascular  reservoirs  of  coloured  fluids  ? 

8.  Is  there  an  organic  apparatus  in  plants  of  a  more  general 
character  than  that  which  encloses  coloured  juices,  and  which 
may  be  considered  to  be  intended  to  transport  the  nutritive 
sapT 

Beginning  with  the  first  question,  respecting  the  analogy  of  the 
coloured  fluids  of  plants  with  blood,  he  remarks  that  such  fluids 
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eoatoin  globules,  that  the^  coagulate  by  rest,  and  that  in  tbeK 
particolarB  they  consequently  present  some  features  in  common 
with  blood.  Yet  though  the  coloured  liquids  become  inspissated, 
they  do  not  present  the  phenomena  of  blood-coagulation ;  for  in 
this  latter  the  fibrinous  portion  coagulates  in  a  solid  mass  con- 
taining the  globules  to  form  the  clot,  the  other  portion  remain- 
ing liquid  in  the  form  of  serum ;  whilst  iu  the  case  of  coloured 
vegetable  juices,  the  globules  are  a^regated  tt^ther  in  a  thick 
mass,  and  the  liquid  portion  evaporates.  In  blood,  again,  the 
globules  have  a  determinate  form  and  a  special  organization; 
while  in  the  proper  juices  of  plants  they  are  often  irregular  in 
form,  without  organization,  and  of  very  varied  composition. 
The  composition  of  blood  is  in  harmony  with  that  of  the  tissues 
of  animals ;  it  contains  their  elements :  on  the  contrary,  no  such 
analogy  subsists  between  the  proper  juices  of  plants  (the  com- 
position of  which  is  very  varied  and  complex)  and  the  funda- 
mental tissue  of  plants,  constituted  of  cellulose.  Lastly,  the 
proper  juices  are  not  found  at  every  part,  and  indeed  are  gene- 
rally absent  from  young  tissues,  in  which  the  process  of  growth 
principally  proceeds. 

Therefore  it  may  be  said  that  the  coloured  juices  of  plants 
neither  resemble  a  fluid  which  has  to  furnish  organs  with  the 
materials  of  growth,  in  their  physical  properties,  in  their  com* 
position,  or  in  the  situations  in  which  they  are  found. 

In  the  next  place,  are  the  vessels  in  which  the  proper  juices 
are  contained  analogous  to  blood-vesaels  ?  Now,  it  must  be 
admitted  that,  in  certain  lactescent  plants,  these  fluids  are  con- 
tuned  in  ramifying  and  anastomosing  vessels  having  simple 
tranalncid  walls  wiuiont  pores  or  fissures,  just  as  Schultz  has 
represented  them.  To  see  such  vessels,  this  observer  recom- 
mended the  examination  of  the  stipules  of  I^icua  elaxtica,  the 
epidermis  of  which  is  very  readily  detached  &om  the  subjacent 
tissue.  On  placing  a  portion  of  the  tissue  so  prepared  under 
the  microscope,  the  network  of  laticiferoua  vessels  is  at  once 
seen.  If,  again,  of  a  large  number  of  lactescent  plants  portions 
be  boiled,  the  vessels  containing  the  coloured  juices  are  readily 
displayed,  because  the  granules  of  those  fluids  are  coagulated 
into  a  more  or  less  compact  and  continuous  mass,  fiUmg  the 
tubes  and  rendering  them  very  visible.  By  maceration  for  a 
longer  or  Sorter  time,  the  surrounding  cellular  tissue  becomes 
broken  up,  and  the  ramifying  tubules  or  vessels  are  left  isolated 
and  open  to  the  ready  examination  of  their  characters.  Such 
preparations  may  be  made  from  the  leaves,  stems,  or  roots  of 
tbe  plants,  and  among  others  from  those  of  Campanula  Medittm, 
C.  pyramidalia,  C.  rapunaddides,  E^horina  sylvestria,  E.Lathyrit, 
CtchoTwn  Iniybttg,  Lactwa  sattvoj  PapoBer  sottmifenan,  AseU* 
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piag  tyriaca,  Ficut  elastica,  Sroiistonetia  popyrifera,  and  Cfcd^ 
tfonnm  maju$. 

In  these  plaste,  the  reterroin  of  the  coloured  juiees  dearly 
vonititute  a  Tuenlar  system  soch  as  one  is  accustomed  to 
conceive  j  there  are  tabes  of  more  or  less  tenuity,  frequently 
-isolated,  though  aometimes  aggregated  in  htrndlea,  which  ui»- 
stomoae  and  reunite  to  fonn  larger  tnuka,  are  often  flesaoae, 
with  thin  transparent  walls,  not  lined  by  a  lamina  pierced  by 
fissurea  or  pores,  and  without  trace  of  a  cellular  organisation. 
Tbey  farther  contain  a  coloured  fluid,  varied  in  appearance  by  m. 
multitude  of  small  granules  held  in  ButpenBion — Uiese  graniuea 
being  at  times  comparatively  few,  but  at  others  so  namerotia  sB 
to  render  the  tubules  altogether  opake.  After  the  granular 
liquid  is  condensed  by  boiling,  the  granular  matter  is  either 
uniformly  diffused  through  the  tubes  or  agglomerated  in  irregular 
masses.  The  tubules  readily  break  across,  and  the  disunited 
iragments  either  remain  in  contact,  giving  rise  to  the  semblance 
of  an  articalation,  or  become  detached  and  leave  a  thread  of 
the  coagulated  liquid  they  contained  stretching  between  than 
as  an  extensible  connecting  link. 

In  leaves,  these  vasa  propria  ar6  generally  situated  externally 
to  the  bundles  of  cortical  fibres  and  spiral  vessels;  and  they  are 
also  met  with  alongside  these  bundles,  eitl^cr  above  or  beneath 
them,  as,  for  example,  in  Ficus  and  Agclepias. 

Their  arrangement  may  be  readily  examined  in  Asdepiat,  for 
instance,  by  prepaiine  the  leaves  in  the  following  manner :— ^ 
After  boiling  tbem  and  leaving  them  to  macerate  for  some  days, 
the  epidermis  is  removed  from  the  veins  on  the  under  aur&ce, 
and  the  transparent  fibrous  tissue  situated  beneath  the  spiral 
vessels  is  then  to  be  separated.  On  placing  a  small  portion  of 
that  tissue  under  the  microscope,  the  viua  propria  are  readily 
distinguishable  in  the  form  of  opake  wavy  and  branching  ves- 
sels, whilst  the  neighbouring  fibrous  tissue  is  seen  to  be  formed 
of  transparent,  very  slender,  straight,  simple  tubes  with  more 
or  less  acute  extremities,  either  empty  or  occupied  with  more  or 
fewer  granules. 

The  ramifications  of  the  proper  vessels  are  so  disposed  that 
the  several  branches  follow  the  plan  of  venation  of  the  leaf; 
some  of  them,  however,  are  given  off  in  advance  of  the  venous 
branches,  and  have  rather  the  appearance  of  collateral  vessels 
than  of  ramifications  of  the  vaia  propria.  Sometimes,  again, 
vessels  which  have  been  given  off  in  company  with  a  branch  ia 
the  system  of  venation  send  back  a  recurrent  branch,  which  re- 
traces its  course  towards  the  original  point  of  departure  of  the 
jvesael — a  fact,  like  the  two  former,  also  illnstrated  in  the  stru^ 
tore  of  the  kavea  of  AxcUpias. 
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'  TheremotestvenulcBueaecoiupaiiiedbyfijieraKUlarbrBnches} 
for  in  the  course  of  division  the  latter  become  more  and  morri 
attenuated.  This  circomatance  is  observable  in  Viau  and  Cie* 
Udonium. 

The  vata  propria  of  stems  appertain  especially  to  the  cortical 
lystem.  Thus,  in  Ptgiaver  and  Laciuca,  the  special  juices  are 
seen,  on  section,  not  to  flon  from  the  central  medulla ;  or  if  they 
do  BO  at  all,  it  ia  only  in  very  minute  quantity.  NererthelcM 
in  some  other  plants,  aa  CampanaUt  and  Chelifhmwm  vu^us, 
very  many  anch  special  Teasels  occur  in  the  noody  lamina ;  and 
there  are  plants,  indeed,  in  which  such  structures  are  more 
abundant  ia  the  medulla  than  in  the  cortical  lonea;  among 
such  ia  Atclepiia  tyriaca.  The  vefisels  of  stems  may  be  detached 
in  considerable  numbers,  and  isolated  by  maceration  after  pre" 
Tious  boiling.  The  proper  vessels  of  the  cortex  are  distributed 
in  the  different  tissues  of  its  layers ;  thus,  in  Cm^tmula  they 
are  diffused  in  the  parenchyma  and  in  the  fibrous  laver  of  the 
bark ;  in  Ckelidomum  they  lie  outside  the  fibrous  bnndleB.  The 
vaaa  propria  of  stems  are  generally  but  slightly  ramified,  though 
not,  indeed,  devoid  of  Sequent  divisions.  In  Aiclepiat  these 
Teasels  anastomose  at  every  node,  in  such  a  manner,  too,  as  to 
form  a  plexus  and  a  kind  of  septum  in  the  medulla.  Some  of  th« 
branches  emanating  from  this  plexus  are  continued  to  the  petiole 
of  the  leaf  at  its  junction  with  a  node,  and  to  the  young  branch 
which  springs  from  its  axil ;  in  this  way  they  traverse  the  me' 
dullary  space  left  between  the  bundles  of  woody  fibre,  and  anaa-r 
tomose  with  the  vata  propria  of  the  bark,  thua  establishing  a 
communication  between  the  vascular  network  of  the  medulla 
and  that  of  the  cortical  system. 

The  proper  juices  are  in  general  more  dense  and  of  a  deeper 
colour  in  Uie  lower  and  older  parts  of  a  plant.  In  young  shoots 
they  are  pale,  and  not  thick ;  towards  the  base  of  the  stem  they 
are  habitually  much  more  intense  in  colour.  Thus,  xaAtclepiat 
tgriaca,  the  juices,  which  are  of  a  pure  white  colour  in  the  upper 
portions  of  the  plant,  are  of  a  yellow  colour  near  the  base  of 
its  stem.  In  Chelidottmm  the  juices  at  the  extremities  of  the 
branches  are  of  a  very  pale  tcHow,  but  of  a  deep  yellow  tint  in 
the  main  stem,  and  a  reddish  yellow  in  the  root. 

These  dispositions  are  reversed,  however,  in  certain  species ; 
in  Pt^aver  the  proper  juices  are  of  a  milky-white  colour  and 
well  marked  in  the  capsules,  though  scarcely  opaline  in  the  root. 
The  proper  juices  of  this  plant  seem  to  be  derived  principally 
from  the  firmt,  which  gives  off  a  white  iuice  on  incision  in  great 
abundance :  yet  if  the  petiole  be  cut,  little  exudes ;  and  if  the 
indaion  be  low  down  in  the  stem,  no  escape  at  all  will  probably 
take  place.  ■ 
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In  other  plants  where  the  jaices  sre  more  colonred  and  denser 
in  their  lower  portionB,  they  are  there  less  ahundant:  thus,  for 
example,  in  Chelidonium,  sections  of  the  root  are  followed  by  a 
TeiT  small  discharge  of  laticiferoos  fluid.  The  Asdepiiu  tyriaeur 
which  possesses  bo  many  latex-veasela  in  its  stem,  haa  very  few 
such  in  its  stock,  and  none  at  all  in  those  parts  which  give  off 
no  bnda :  for  instance,  the  portions  contiguous  to  the  aerial 
stems  allow  the  escape  of  a  coloored  fluid ;  while  the  remoter 
parts,  fa^ether  with  the  roots,  give  off  a  scarcely  appreciable 
quantity.  I  should  state,  however,  that  I  have  sometimes  ob- 
served a  few  isolated  vessels  in  the  roots.  These  radical  vessels 
are  impr^nated  with  a  mncilaginous  liquid,  of  thick  consistence 
and  capable  of  coalescing  in  little  glohtues  of  various  diameters, 
themaelves  sometimes  becoming  confluent,  and  apparently  being 
proper  juices. 

In  certain  plants  the  coloured  fluids,  instead  of  being  less 
ahandant  in  the  roots,  accumulate  there  in  a  larger  quantity 
than  in  the  aerial  portions :  thus,  in  the  stem  of  Lactuca  saliva 
the  vasa  propria  do  not  constitute  the  principal  elements  of  the 
cortical  bundles,  which  are  composed  of  woody  fibres ;  whilst  In 
the  root  they  almost  exclusively  form  the  cortical  bundles,  into 
the  composition  of  which  few  fibres  enter.  Hence  this  portion 
of  the  plaut  contains  the  largest  proportion  of  the  laticiferons 
juices ;  and  on  tearing  the  plant  up  by  the  roots,  little  drops  of 
white  fluid  are  seen  to  escape  from  all  the  torn  ends  of  the 
fibrils. 

As  a  rule,  the  vasa  propria  are  distinguishable  from  ndgh- 
bouring  tissaes,  and  particularly  from  cortical  fibres,  by  the  cir- 
cumstance of  their  being  filled  with  a  granolar  fluid  of  some 
particular  colour,  and  by  their  flesuoas,  thin,  branching,  ana- 
stomotic, and  isolated  form — the  fibres  being,  on  the  contrary, 
straight,  parallel,  closely  packed,  and  often  empty.  However, 
in  certain  plants  these  proper  vessels  are  straight,  very  long, 
with  few  ramifications,  and  contain  excessively  minute  granules 
few  in  number ;  on  the  other  hand,  cortical  fibres  occur  of  very 
fine  calibre,  of  delicate  form,  and  more  or  less  filled  with  granular 
matter,  and  therefore  not  bo  readily  distinguishable  from  vata 
propria.  This  happens  in  Campanula  Medium,  C.  rapwicu- 
loides,  and  C.pt/ramidalis,  iu  Etgihorbia  Lathyris,  E.  sylvaiiea,  &e. 
The  distinction  is  rendered  still  more  difficult  when  the  vesseb 
are  articulated.     According  to  Schultz,  the  articulations  are  not 

Erimary,  but  are  the  consequence  of  age ;  on  this  point  we  shall 
ave  something  to  say  hereafter.  The  reported  movements  of 
expansion  and  contraction  we  shall  also  defer,  remarking  here 
only  that  though  the  difficulties  in  determining  the  existence 
of  proper  vessels  are  often  great,  yet  the  plan  of  boiling  the 
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parts  to  be  examined,  and  thereby  suddenly  destroying  vitality 
and  coagalatiag  the  proper  juices,  renders  the  existence  of  vata 
propria  in  certain  parta  clearly  demonstrable. 


XLiy. — On  AcantholebeiiB  [lAlljehorg),  a  Genua  of  Enlomo- 
ttraca  new  to  Great  Britain.    By  tb£  Ber.  AltkId  Msu.1 

NoKHAN,  M^. 

[PUte  XI.] 

Thtii.  SaphnildA 

Genua  Acantholbbebis  (Lilljeborg). 

(Sjm.  Acanthoeertmf,  Schodler.) 

Anterior  antennte  large  and  conspicnous,  porrected  firom  the 
front  of  the  head.  The  upper  branch  of  the  posterior  antennn 
four-jointed,  and  hearing  at  its  termination  three  plumose  sette 
and  a  spine :  lower  bianch  three-jointed,  and  having  the  first 
joint  provided  with  a  remarkably  long-spined  seta,  Uie  second 
also  famished  with  one  very  long  seta,  and  the  last  joint  termi- 
nating in  three  setK  and  a  spine.  The  postero-ventral  angle  of 
the  carapace  is  fringed  with  very  long  sets  of  a  spine-like  cha- 
racter. Feet  five  pairs.  Intestinal  canal  simple  and  straight  at 
first,  but  fiimiahed  with  a  loop  near  the  anus. 

The  genus  Acanthocercux  was  founded  by  Schodler,  in  the 
'  Archiv  fur  Naturgescbichte '  for  1846,  for  the  reception  of  a 
remarkable  Entomostracan  which  Miiller  had  described  in  the 
'Zoologia  Danica,'  under  the  name  of  Daphne  cvroirottria. 
I^tzinger  had,  however,  established  a  genus  of  reptiles  under  the 
same  name  three  years  previously ;  and  Lilljeborg,  therefore,  in 
his  work  on  the  Entomostraca  (De  Crustaceis  ex  ordinibus  tribns 
Cladocera,  Ostracoda,  et  Copepoda  in  Scani&  occurrentibos) 
changed  tiie  name  of  the  genus  to  Acantkoleberia, 

In  general  characters  Acaniholeberis  is  closely — perhaps  almost 
too  closely — allied  to  Macrothrisc  (Baird).  The  resemblance  is 
seen  in  the  general  form  of  the  carapace  and  of  the  organs  of  the 
body,  but  especially  in  the  large  size  and  position  of  the  anterior 
antennoe,  and  in  the  pecubar  and  exceptional  structure  of  the 
long  seta  of  the  first  joint  of  the  lower  branch  of  the  posterior 
aatennee.  The  chief  difierences  are  to  be  found  in  the  number 
of  setie  on  the  upper  branch  of  the  posterior  antenna,  which  in 
Macrothrix  are  four,  but  in  Acantholeberit  only  three ;  and  in 
the  ^t  that  there  is  a  loop  in  the  intestinal  CMud  of  Acaniho- 
leberis towards  the  posterior  extremity  below  the  point  of  attach- 
ment of  the  fifth  feet ;  while  in  Macrothrix  there  is  no  such  foldj 
the  course  of  the  canal  being  straight. 

In  1858,  Lievin  described  a  second  species  of  the  geaus ;  bat 
Am. li Mag.  N.  Hist.  Ser.8.  Vol.zi.  27 
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iiu  A.  sor^da  thowa  soeh  marked  pointi  <J  divergence  from  the 
^pe  as  to  nuke  na  doubt  whether  the  genua  has  been  fbimded 
on  sufficiently  good  grounds^  and  whether  it  should  not  rathor 
be  united  with  Lathonwa,  Lillieborg  {  =  Pantkea,  Koch],  and 
Macroihrve.  A.  curviroitris  and^.  sordiia  are  the  oaly  known 
-members  of  the  geaus,  and  both  these  apeciea  hare  now  been 
ibnnd  in  Great  Britain. 

Aemthoieberis  eurvirottris  (Muller).    Fl.  XI.  figs.  1-5. 


F,  O.  F.  HiUler,  Zool.  Dan.  Prod.  p.  200.  No.  2403. 


Daphnia  curvirotlrU.  O.  F.  Htillet,  ED(omoitnc«,  p.  93,  pi.  13.  f.  I  &  2. 
'canlhocerau  ritfidat,  Sebi>dler,  Afchir  fur  NatnrKeachichte,  1846,  B. 
p.  301,  pi.  11  &  12.  Lievin,  "DieBrftDchiopodenaerDuLnKerG^^d," 


Acanlhocerau  ritfidat,  Sebi>dler,  Afchir  fur  NatnrKeachichte,  1846,  B.  i 

S  301,  pi.  11  &  12.  Lievin,  "DieBrftDchiopodenaerDuLnKerG^^d  ' 
eneite  Schriften  der  NatarfoncheDdeii  OeKllacbaft  in  iMnzig,  B.  i 


p.  33,  pi.  8.  f.  1-5.    Lejdi^,  NMu^etchicbte  der  Dspbniden,  p.  196. 
AeaatkoUbeTit  ewnirottris,  U)jebarg,  De  Cnut.  ex  ord.  CUd.  Ottnc  et 
Copep.  p.  62,  pi.  4.  f.  3-7,  &  pi.  23.  f.  10, 1 1. 

The  carapace  is  somewhat  oblong  in  form,  rather  truncate 
below,  and  with  the  hind  margin  nearly  straight,  since  the  ma- 
trix  is  bat  little  protuberant  in  the  gravid  female.  The  head 
does  not  lean  forward,  as  is  uaually  the  case  among  the  Dapb- 
tiiid«e,  but  is  remarkably  upright.  To  the  upper  point  of  the 
beak  the  anterior  antennte  [PI.  XI,  fig.  2)  are  attached,  and  from 
it  they  are  projected  at  nearly  a  right  angle.  These  organs  are 
very  large,  and  strap-shaped;  they  are  slightly  serrate  on  the 
upper  margin,  and  gradually  widen  towards  the  eztremitvi  whidi 
is  nimished  with  six  or  eight  cylindrical  tentacoliform  fiutmenta. 
The  supplemental  eye-spot  is  situated  close  behind  their  bases, 
and  is  very  small. 

The  posterior  antennte  are  long  and  slender ;  their  pedaneles 
are  not  very  muscular,  are  corrugated  on  the  basal  half,  and  bear 
a  few  minute  spines  on  the  surface  towards  the  distal  extremity. 
The  upper  and  four-jointed  branch  of  these  antennse  has  the 
first  articulation  veiy  small,  the  second  considerably  longer,  and 
furnished  with  a  spine  on  the  upper  margin,  but  no  seta ;  the 
third  is  unprovided  with  appendages ;  the  fourth  terminates  in 
three  two- jointed  plumose  seta  and  a  spine,  which  does  not  equal 
one-third  of  the  basal  portion  of  the  sets  in  length,  The  first 
joint  of  the  loner  branch  bears  an  unusually  long  two-jointed 
seta  of  remarkable  character,  end  which,  indeed,  forms  one  of 
the  chief  features  in  this  interesting  Entomostracan.  The  basal 
portion  of  this  seta  is  provided  with  short  cilia  on  the  outer  or 
upper  margin,  while  the  inner  margin  is  smooth;  the  second 
portion  of  the  seta  (PI.  XI.  fig.  3)  has  a  series  of  rather  distant 
spines  upon  the  outer  margin ;  and  between  these  spines  a  higk 
power  of  the  microscope  shows  a  fringe  of  short,  closely-set  ci^ 
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"Hie  second  joint  of  the  lower  brancli  of  the  poaterior  antennis' 
bean  another  seta  of  great  length,  which  diffen,  however,  in  iti 
armature  from  that  of  the  fint  joint.  This  seta  is  plnmose  on 
both  margina  throughout  its  entiro  length;  and  between  the 
longer  hairs  of  the  outer  margin  of  the  distal  portion  are  short 
elosely<Bet  cilia  (fig.  4),  similar  in  character  to  those  between  the 
spines  of  the  seta  which  is  attached  to  the  first  joint.  The  tbircl 
joint  ends  in  three  two-jointed  plumose  cilia  and  a  spine. 

The  labrum  has  a  large  and  conspicuous,  much  eleTeted* 
acutely  papiltiform  process  in  front.  The  terminal  portion  of 
the  abdomen  is  bordered  with  a  closely-set  array  of  spines,  and 
has  the  sides,  moreover,  thickly  studded  with  an  admixture  of 
slender  spines  and  hairs.  The  abdoininal  sette  are  long,  while 
the  terminal  claws  (fig.  6)  are  rather  short,  a  little  flattened, 
and  minutely  pectinated  along  the  edges.  The  ventral  margin 
of  the  carapace  is  fringed  throughont  its  entire  length  with 
plomose  sette ;  and  these  setie  attain  an  extraordinary  length  at 
the  angle  formed  by  the  junction  of  the  ventral  and  posterior 
margins. 

AcanthoUberit  cwviroitria  was  discovered  last  summer  by 
Mr.  D.  Robertson,  in  the  Isle  of  Cumbrae  in  the  Firth  of  Clyde> 
living  in  some  abnndance  in  a  small  shallow  pond  about  12  feet 
square,  which  had  been  cut  out  of  the  sandstone  rock,  and  was 
covered  at  the  bottom  with  moss  and  ConferVK.  Mr,  Robertson 
informs  ua  that  though  the  apedes  seems  fond  of  remaining 
quietly  among  the  weeds,  it  nevertheless  is  tolerably  active  when 
Bwimming,  which  it  effects  with  a  slight  jerking  motion,  often  in 
curves.  It  has  a  habit  of  mounting  to  the  surface  of  the  water, 
and  then  allowing  itself  passively  and  slowly  to  sink  to  the  hot* 
torn,  with  its  anteunte  spread  out  on  either  side.  It  rarely  re- 
sumes  active  motion  when  in  its  downward  course,  unless  it  ii 
disturbed. 

A  second  locality  for  the  species  is  Crag  Lake,  Northumber< 
land,  where  it  has  been  met  with,  during  ^e  present  spring,  by 
Mr.  0,  S.  Brady. 

Acanthokberii  lordida  (Lievin).    PI,  XI.  figs,  6-9. 

Aeanthoerreut  torcUdtu,  Lierin,  "Die  Brancb.  der  Daniiger  G^end," 
Neneite  Schriften  der  nsturf.  Oetelli.  in  Danzig,  B.  ir.  p.  34,  pi.  B. 
f.  7-lS.  FiichBT,  BulL  de  U  8oc,  Imp.  dei  Nkt.  de  Momou,  1864. 
L^dig,  NstuTgewliitrhle  der  Daphuiden,  p.  199. 

Carapace  nearly  round,  widest  below,  and  slightly  tmncate  on 
the  inferior  margm,  tumid,  and  having  the  sui^ce  clothed  with 
short  hair.    Anterior  antemue  largely  developed,  long,  cylin- 
drical.    Posterior  antenoEe  short  and  stout ;   their  pedunclM' 
27* 
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very  Utf^,  stont,  and  powerfully  mnacoUr.  Both  brandies  very 
sliort,  the  separate  articulatiotu  being  scarcely  longer  than  tbey 
are  broad,  and  the  total  length  of  the  branches  barely  exceeding 
the  width  of  the  bases  of  the  enormoosly  developed  peduncles. 
Upper  and  four-jointed  branch  terminating  in  three  plumose 
Ktse  and  a  long  spine,  which  equals  two-thirds  the  length  of  the 
basal  portion  of  the  setse.  Lower  and  three-jointed  brancli 
having  a  seta  at  the  extremity  of  the  first  and  second  joints,  and 
three  sets  and  a  spine  at  the  termination  of  the  third  joint. 
The  setie  of  the  first  two  joints  do  not  differ  materially  in  cha- 
racter from  those  at  the  extremity.  The  last  portion  of  the 
abdomen  (PI.  XI.  fig.  7)  is  in  the  form  of  a  somewhat  flattened 
semicircular  plate,  mai^ined  with  lai^  spines.  The  claws  are 
lai^,  produced,  simple,  and  cylindrical.  Just  below  their  base 
is  a  cluster  of  small  spines,  which  are  succeeded  by  some  atill 
smaller  spines;  behind  these  the  spines  increase  in  size,  becom- 
ing both  numerous  and  la^.  The  abdominal  setse  are  long  and 
slightly  plumose.  The  ventral  edge  of  the  carapace  is  fringed 
with  plumose  setse  (fig.  8) ;  hut  at  the  posteroventral  angle 
these  sets  become  much  longer,  assume  quite  a  spine-tike  cha- 
racter, and  bear,  as  it  were,  smaller  spines  attached  to  one  side 
(fig.  9),    The  entire  animal  is  of  a  brilliant  crimson  colour. 

This  Daphnian  is  remarkable  alike  in  hiatorv  and  in  habits. 
On  examining  with  a  hand-lens  the  vegetable  matter  in  a 
bottle  of  water  brought  home  from  a  clear  pond  which  had 
been  cat  out  of  the  limestone  rock,  to  contain  water  for  the 
supply  of  the  engine  at  a  now  unworked  colliery  at  Bishop 
Middleham,  in  the  county  of  Durham,  a  small  blood-red  Ento- 
mostracan,  which  was  tying  upon  its  hack  in  the  water,  attracted 
attention;  and  on  further  search,  two  more  individuab  were 
found  in  the  same  bottle.  They  at  once  became  a  source  of 
great  interest ;  for  A,  sordida  is  the  most  helpless  animal  possible. 
It  is  totally  unable  either  to  swim  or  to  walk.  The  setn  of  the 
antenuK  are  apparently  of  insufficient  length  to  confer  the  power 
of  swimming;  and  the  feet  in  this  family,  though  valuable 
agents  in  respiration,  are  totally  unfitted  in  their  structure  for 
purposes  of  locomotion,  and,  indeed,  being  contained  within  the 
carapace,  could  not  by  any  possibility  be  used  for  the  support  of 
the  body.  The  animal  therefore  lies  upon  its  back,  kickmg  and 
struggling,  swinging  to  and  fro  its  brawny  arms  (the  posterior 
antennse],  and  thrusting  in  and  out  of  the  carapace-valves  its 
largely  developed  and  strongly  spined  abdomen  in  the  vain 
attempt  [to  push  itself  from  place  to  place ;  but  the  efforts, 
though  most  vigorous,  are  of  little  avail,  and  its  progress  is 
extremely  slow.  It  is  probably  in  consequence  of  these  sluggish 
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hnbits,  and  of  the  animBi  rolling  itself  in  the  mud,  as  well  as 
owing  to  the  pilose  coveriDg  of  the  shell,  that  it  owes  the  coating 
of  mad,  Diatoms,  and  Desmida  which  render  it  so  diificnlt  a 
a  matter  to  see  the  structnre  of  the  organs  of  the  body  contained 
within  the  carapace.  That  the  coating  of  extraneous  matter  is 
the  effect,  and  not  the  cause,  of  the  inability  of  the  animal  to 
swim  is  proved  by  the  fact  that  one  of  the  specimens  obtained, 
which  was  sent  to  Mr,  G.  S.  Brady  for  the  purpose  of  obtaining 
his  kindly  extended  and  valuable  aid  in  the  delineation  of  the 
species,  gave  birth  to  five  young  while  in  bis  possessioa ;  and  he 
informed  as  that,  though  these  young,  when  first  bom,  were  able 
to  raise  themselves  slightly  in  the  water,  yet  it  was  not  more 
than  about  half  an  inch,  nor  could  this  be  ^ected  without  great 
effort,  or,  apparently,  without  the  assistance  of  the  sides  of  the 
vessel  in  which  they  were  contained;  and  when  two  or  three 
days  old,  even  this  limited  power  of  locomotion  was  lost.  Mr. 
Brady  wrote  to  us  the  following  vivid  description  of  the  motions 
of  these  young  specimens : — "  It  is  a  sight  to  see  the  brutes 
swim,  or  Iry  to  swim,  under  the  microscope.  When  a  good  view 
from  the  dorsal  aspect  is  obtained,  one  sees  that  they  put  their 
two  great  antennte  together,  and  strike  out  in  a  good  bold  sweep 
like  any  Christian,  the  superior  antennse  working  synch  ron  on  sly, 
but  in  a  smaller  arc,  inside  the  greater  ones.  The  motion  of 
these  lesser^  antennce  is  very  beautiful ;  and  the  muscular  con- 
tractions in  the  basal  joints  of  the  greater  ones  are  remarkably 
plain,  throwing  the  limb  into  great  wrinkles.  When  the  animal 
is  tired  of  this  sort  of  exertion,  it  stops  its  arms,  and  begins 
working  its  branchial  apparatus  at  a  great  rate ;  but,  so  far  as  I 
can  see,  the  two  systems  are  never  in  active  motion  together. 
They  seem  to  attract  dust  and  parasitic  growths;  for,  though 
kept  in  simple  water,  they  are  surrounded  with  confervoid  fila- 
ments. Diatoms,  OscillatoriK,  &c." 

Another  remarkable  feature  in  the  historv  of  this  Daphnian 
is  the  great  scarcity  of  the  species  individually.  As  a  rule,  where 
an  Entomostracan  occurs  at  all,  it  is  to  be  met  with  in  abund- 
ance. This  is  very  far  from  being  the  case  with  A.  tordida. 
Failing  in  the  attempt  to  make  out  the  structure  of  the  three 
specimens  we  had  obtained  in  the  Bisbop-Middleham  colliery 
pond,  and  being  unwilling  to  destroy  them  by  attempted  dissec- 
tion, we  hoped  to  render  the  dense  character  of  the  carapace- 
valves  more  transparent  by  mounting  them  in  Dean's  medium. 
The  resolt  was  far  from  satisfactory.  The  pond  was  therefore 
revisited  in  the  hope  of  again  finding  the  species,  and  this  not 
once,  but  many  times ;  but,  though  the  greatest  trouble  and 
care  were  taken,  no  further  specimens  could  be  met  with.  Sub- 
sequently, however,  a  siqgle  example  was  obtained  under  pre* 


.y  Google 


414      list.  A.  M.  NonoftQ  on  Acantholeberu,  lAUjtbftrg. 

dwlv  ttmiUr  cirenmstances  to  those  ander  which  the  former 
had  tweo  taken,  among  material  collected  in  the  Forge  Dun  at 
Sedgefield,  a  spot  about  two  and  a  half  miles  diatent  from  the 
first  locality.  It  is  from  this  example  that  the  figurea  and 
dewriptioD  of  this  paper  have  principally  been  derired.  All 
after-attempts  (and  they  were  not  a  few]  to  take  this  species  in 
the  Forge  Dam  were  as  unavailing  aa  they  had  proved  in  the 
case  of  the  colliery  pond. 

We  had  at  first  thought  that  this  abnormal  species  might  be 
new  to  science  j  and  when  we  found  the  description  of  this  ani- 
mal ia  Leydig's  work,  we  could  not  help  being  amused  at  the 
remarkable  parallelism  between  onr  own  experience  and  that  of 
Fischer  and  Leydig ;  and  we  really  are  afraid  that  it  was  some 
consolation,  after  the  great  trouble  that  had  been  taken  in  the 
vatB  attempt  to  obtain  additional  specimens,  that  other  natu- 
ralists had  suffered  precisely  similar  disappointments.  Fischer 
says  that  he  oould  only  find  a  single  specimen,  and  therefore  is 
obliged  to  content  himself  with  referring  to  the  description  of 
Lierin;  and  Leydig  writes,  "I  have  only  once  observed  ^con- 
thocerau  tordidua,  in  a  muddy  lake  at  Tiibingen.  It  waa  a  single 
specimen,  which  struck  me  by  its  blood-red  colour,  and  also  by 
the  ample  investiture  of  mud  which  surrounded  the  animal. 
Added  to  that,  it  did  not  swim,  but  crept  slowly  along  the  bot- 
tom of  the  vessd.  Circumstances  prevented  my  drawing  the 
animal,  and  every  subsequent  trouble  I  took  to  fand  the  animal 
again  waa  in  vain." 

We  have  already  referred  to  the  fact  that  this  species  does  not 
appear  to  embrace  all  the  characters  which  are  assigned  to  the 
genus  AcatUboUberii.  It  agrees  with  A.  eurviroatris  in  the 
number  of  sets  attached  to  the  posterior  antennie^  and  also  in  the 
presence  of  sette  of  great  length  at  the  posterior  ventral  angleof 
the  carapace.  It  differs  in  the  fact  that  the  sette  of  the  first  two 
joints  of  the  lower  branch  of  the  posterior  antemue  are  short, 
and  do  not  differ  in  character  from  the  ordinary  plumose  setee  of 
the  Dapbniidsa.  But  a  more  important  instance  of  divergence 
would  appear  to  exist  in  the  itructnre  of  the  intestinal  canal, 
which  does  not  seem  to  poasesa  a  loop  near  the  excretory  ori- 
fice, as  in  A.  curvirostrii ;  nevertheless  a  great  dilatation  of  Uie 
canal  exists  in  an  analogous  position,  forming  iqipareotly  a 
strong  muscular  rectum.  At  the  same  time,  we  speak  with 
hesitation  on  this  point,  and  our  opportunities  of  investigating 
the  structure  of  the  species  have  not  been  sufficient  to  enable  oa 
to  speak  with  certainty  on  this  and  other  points. 

Sedeefldd,  conntv  Duihun. 
Hay  18, 1863. 
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EXPLANATION  OF  PLATE  XL 
Fig.  1.  AemUkolebens  eitrvirottris  (Muller),  $ . 
J^.  2.  Anterior  auteniu  of  the  tame  ipedes. 
fig.  3.  Portion  of  the  terminAl  half  af  the  leta  attidied  to  the  flnrt  ioiiit 

of  the  lower  branch  of  the  poiterior  antennB;  greatly  magnified. 
Fig.  4.  Pvtion  of  the  terainal  half  of  the  aeta  attached  to  th«  aeccHtd 

joiot  of  the  lower  branch  of  the  potterior  anteiuue,  greatly  en,- 

Flg.  B.  Abdominal  dawa. 

Fig.  6.  Aetmtltol^tnt  tonSda  (Lierin),  ^  . 

Fig.  7.  Abdomen  of  the  lame  ipedea. 

Fig.  8.  Setn  &om  the  ventral  margin  of  the  carapace. 

F^.  9,  Sette  from  the  poaterOTentral  angle  of  tbe  carapace. 


XLV. — On  the  Form  of  th^  Cells  made  by  variota  Wasps  and  hy 

the  Honey  Bee;  voiih  an  Jppen&s  on  the  Orwin  of  Species. 

By  theBev.  Sahdel  Havqhton^j  Fellov  ofTrimty  College, 

Dublin. 
The  geometrical  form  affected  by  the  cells  of  variouB  kinds  of 
wasps  and  bees  has  attracted  the  attention,  and  called  forth  the 
speculations,  of  nataraliats  and  geometera  &om  the  earliest 
jieriodB,  By  one  claaa  of  writers  the  geometrical  properties  of 
theae  oells  have  been  used  as  proo&,  not  bo  mncb  of  tbe  skill 
and  instinct  of  the  insects  as  of  the  wisdom  and  intelligence  ol 
their  Creator ;  while,  by  the  opposite  class  of  writers,  tfaefle  same 
geometrical  properties  of  the  cells  are  alleged  as  a  sufficient 
cause  for  tbe  production  of  the  insects  that  make  them,  firom 
the  advantages  which  these  forms  of  cells  are  supposed  to  possess 
over  other  forms — advantages  sud  to  be  so  important  as  to  de- 
cide the  battle  of  life  in  favour  of  the  insects  that  adopt  the 
geometrical  plan  of  making  their  cells. 

I  have  for  a  long  time  felt  convinced  that  both  parties  in  this 
controversy  are  in  error,  as  men  generally  are  when  they  attempt 
to  speculate  on  the  reasons  for  the  existence  of  things ;  and  that 
the  properties  of  the  cells  are  only  the  neceosary  consequence  of 
their  geometrical  form,  which  form  itself  is  the  necessan  con- 
sequence  of  mechanical  conditions  totally  uocostwctea  with 
design,  and  incapable  of  rraidering  an  account  of  the  origin  of 
the  insects  that  make  the  cells. 

The  geometrical  cell  <^  the  wasps  and  bees  that  I  have  had  an 
opportnni^  of  exsmining  may  be  divided  into  three  classes. 

iat.  Heiagonal  eeUs  formed  of  adjoining  pyramidal  figures, 
with  slightly  curved  aies,  not  tenoiDating  in  a  point,  but  in  a 
MHUtdea  extremity. 

*  Read  befbre  the  Natmal  Satorj  Sooe^  of  DoUni,  Norember  2t. 
186S.  |;]|«i«nt«dfr«inai^aiBtepHi9Uatlv|ienBi8MnottbesBlkai^ 
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The  British  t^ee-waap  fonns  its  pupa-cells  in  this  manner,  and, 
in  conaeqiieDce  of  the  pyramidal  form  of  the  hexagonal  cells, 
the  comb  opens  ont  on  the  lower  side,  so  as  to  present  a  l&i^er 
■urfsce  than  on  the  upper  side. 

2nd.  Hexagonal  cells  formed  of  adjoining  prismatic  figares, 
with  rectilinear  axes,  terminated  by  a  truncated  plane,  at  right 
angles  to  the  axes  of  the  prisms. 

These  cells  aie  found  in  wasps*  nesta  from  St.  Locia,  in  the 
West  Indies,  and  at  Graham's  Town,  in  Sontfa  Africa,  which 
were  placed  at  my  disposal  for  this  investigation  by  Mr.  B<d>ert 
J.  Mon^omery. 

3rd.  Hexagonal  cells  formed  of  adjoining  prismatic  figures, 
with  rectilinear  axes,  terminated  by  three  faces  of  a  rhombic 
dodecahedron,  which  three  faces  also  form  each  one-third  of 
the  termination  of  a  similar  set  of  adjoining  hexagonal  prismatic 
cells,  placed  end  to  end  behind  the  nrst  set  of  prisms. 

This  doable  comb  is  produced  by  the  well-known  form  of  the 
cells  of  the  honey-bee. 

All  these  varieties  of  cells  may  he  accounted  for,  simply  by 
the  mechanical  pressure  of  the  insects  against  each  other  during 
the  formation  of  the  cell.  In  consequence  of  the  instinct  that 
compels  them  to  work  with  reference  to  a  phinc,  and  of  tb« 
cylindrical  form  of  the  insects'  bodies,  the  cells  must  be  hexa- 
gons ;  and  in  consequence  of  the  instinct  that  induces  the  bees 
to  form  double  combs,  the  mutual  pressure  of  their  heads 
against  each  other  compels  the  bottom  of  the  cell  to  assume  the 
form  of  the  rhombic  dodecahedron.  If  we  could  imagine  spherical 
insects  endowed  with  the  instinct  of  working  from  a  point  and 
not  a  plane,  their  cells  would  cease  to  affect  the  forms  of  the 
hexagon  and  rhombic  dodecahedron,  and  would  imitate  the 
totally  different  form  of  the  pentagonal  dodecahedron — instances 
of  which  may  be  seen  in  the  bubbles  produced  in  the  froth  of  an 
organic  solution,  and  in  the  shapes  of  the  elementary  cells  of 
vegetables,  equally  restricted  in  their  growth  in  every  direction — 
and  also  in  the  pentagonal  faces  assumed  by  leaden  bullets  made 
to  fill  completely  the  inside  of  a  hollow  shell,  and  then  dis- 
diarged  against  a  bank  of  earth,  or  a  wall,  from  a  mortar. 

On  this  subject,  I  cannot  do  better  than  quote  the  words  of 
Bnffon,  who  was  the  first  person  that  put  forward  a  rational 
theory  of  the  shape  of  the  cells  of  bees.  The  passage  which  I 
quote  may  he  found  in  his  '  Histoire  Naturelle,'  tom,  iv.  p.  99 : — 

"Sirai-je  encore  un  mot;  ces  cellules  des  abeilles,  ces  hexa- 
goues,  tant  vant&,  tant  admires,  me  foumissent  une  preuve  de 
pins  centre  I'enthonsiasme  et  I'admiration :  cette  figure,  toute 
g^om^triqne  et  toute  r^guli^re  qa'elle  nous  parott,  et  qu'elle  est 
en  cffet  dans  la  speculation,  n'est  ici  qu'ua  r&ultat  mecaniqne 


.y  Google 


made  by  varioiu  fVaspt  and  by  the  Heney-Bee.        417 

et  asBes  imparfait  qui  se  troure  eonvent  dans  la  natare,  et  que 
I'on  remarque  luSme  dans  aes  productions  les  plus  brutes;  lea 
ciistaux  et  plusieurs  aatres  pierrea,  quelques  sels,  &c.,  prenneat 
coQHtamment  cette  figure  dans  leur  formation.  Qu'on  observe 
les  petitea  ecailles  de  la  peau  d'une  roussette,  on  verra  qu'elles 
sont  hexagones,  parce  que  cheque  ecaille  croissant  en  m@me 
temps  se  fait  obstacle;  et  tend  k  occuper  le  plus  d'espai^  qu'il 
est  possible  dans  ud  espace  donne :  on  voit  ces  tn^mes  hexa- 
gones  dans  le  second  estomac  des  animaux  niminans,  on  les 
trouve  dans  les  graines,  dans  leurs  capsules,  dans  certainea 
fleurs,  See.  Qu'on  remplisse  un  vaisseau  de  pois,  ou  plutdt  de 
quelque  autre  graine  cylindriqucj  et  qu'on  le  ferme  esactement 
apres  y  avoir  vers£  autaut  d'eau  qne  les  intervalles  qui  reatent 
entre  ces  graines  peuvent  en  recevoir;  qu'on  fasse  bouillir  cette 
eau,  touB  ces  cylindres  deviendront  de  colonnes  ^  six  pans.  On 
en  voit  dairement  la  raison,  qui  est  purement  m^canique; 
chaque  graine,  dont  la  figure  est  cylindrique,  tend  par  son  ren- 
llement  k  occuper  le  plus  d'espace  posaible  dans  on  espace 
donn€,  elles  deviennent  done  toutes  n^cessairement  bexagones 
par  la  compression  r^ciproque.  Cbaque  abeille  cherche  & 
occuper  de  mSme  le  plus  d'espace  possible  dans  nn  espace 
donne,  il  est  done  neceesaire  anesi  poisqiie  le  corps  des  abeilles 
est  cylindriquc,  que  leurs  cellules  soient  hexagones, — par  la 
m^eraiaon  des  obstacles  r^ciproques.  On  donne  plus  d'esprit 
aux  monches  dont  les  ouvrogea  sont  les  plus  r^uliers;  les 
abeilles  sont,  dit-on,  plus  ing^nieuses  que  lea  guSpea,  que  les 
frelona,  &c.,  qui  aavent  anosi  I'arcbitecture,  mais  dont  lea  con- 
structions Bont  plus  grossieres  et  plus  irr^gulieres  que  celles  dca 
abeillea :  on  ne  rent  pas  voir,  ou  I'on  ne  ae  doute  paa  que  cette 
r^larit^,  pina  on  moios  grande,  depend  uniquement  du 
nombre  et  de  la  figure,  et  nullement  de  I'intelligeoce  de  cca 
petites  bStes;  plus  elles  sont  nombreusea,  plua  il  y  a  des  forces 
qui  agissent  egalement  et  qui  s'oppoaeut  de  m£me,  plus  il  y  a 
-  par  consequent  de  contrainte  m^canique,  de  r^ularit^  forcee, 
et  de  perfection  apparente  dans  leurs  productions." — Buffon. 

Tbe  opinions  of  the  older  writers,  especially  of  mathematicians, 
on  this  snbject,  differ  widely  from  those  advanced  by  Buffon. 

I  shall  here  transhtte  some  of  the  most  important  of  the  pas- 
sages bearing  on  this  point. 

The  famous  Pappus,  of  Alexandria,  in  the  Introduction  to 
the  Fifth  Book  of  hia  Mathematical  Collections,  says : — 

"  God  has  imparted  to  men,  indeed,  the  beat  and  most  perfect 
knowledge  of  wisdom  and  discipline ;  and  has  assigned  to  some 
animala,  devoid  of  reason,  a  certain  portion.  To  men,  there- 
fore, as  making  use  of  reason.  He  haa  permitted  that  they  should 
do  all  ttuDgs  by  reason  and  demonstrativi ;  but  to  other  animals 
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without  reatOD,  He  has  ^reo  the  poasesaion  of  what  is  aMfbJ 
and  oonducive  to  life,  by  a  certain  natoral  proridence. 

"Adt  one  may  ondentattd  thia  to  be  so,  as  well  in  numj 
other  kinds  of  animala,  and  more  especially  in  beea.  For  order, 
and  a  certain  admirable  deference  to  those  who  rule  in  thcdr 
republic,  ambition,  moreover,  and  cleanlineaa,  heap  together  an 
abundance  of  honey ;  but  their  foresight  and  economy  concern- 
ing  its  conservation  are  much  more  admirable :  for  holding  it 
for  certain,  as  is  just,  tliat  they  carry  back  some  portion  of 
ambrosia  from  the  gods  to  choice  men,  they  pour  out  this,  not 
rashly  on  the  ground,  or  into  wood,  or  any  other  unformed  and 
misshapen  matter;  but  collecting  from  the  sweetest  flowers 
that  grow  in  the  earth,  they  form  from  them  most  excellent 
vasea  as  a  receptacle  for  the  honey  (which  the  Greeks  call  xi^pJo, 
and  the  Latins  favi),  all  indeed,  equal,  similar,  and  cohering 
among  tbemselres,  of  the  hexagon  species.  Now  it  is  thus 
evident  that  they  construct  these  by  a  certain  geometrical  fore- 
sight} for  they  consider  it  fit  that  all  the  figures  should  cohere 
together  and  have  common  sides,  lest  anything,  falling  into  the 
intervening  apacea,  should  spoil  and  corrupt  their  work. 

"  Hence,  three  rectilinear  and  ordinate  figures  can  effect  what 
is  proposed — I  mean  ordinate  figures  which  are  equilateral  and 
equiangular,  for  ordinate  and  dissimilar  figures  did  not  please 
the  bees  themselves.  Now,  equilateral  triangles,  and  squares, 
and  hexagons  (neglecting  other  dissimilar  figures  filling  space) 
may  be  placed  next  each  other,  so  as  to  have  commoa  aides — 
other  ordinate  figures  cannot;  for  the  space  about  the  same 
point  is  filled,  either  by  six  equilateral  triangles,  or  by  foni 
squarea,  or  by  three  hexagons;  but  three  pentagons  are  leas 
than  sufficient,  and  four  are  more  than  snfficient  to  fill  the 
space  round  a  point,  neither  can  three  heptagons  be  established, 
so  as  to  fill  the  space  round  a  point*. 

"The  same  reasoning  will  apply  much  more  to  figures  having 
a  greater  number  of  sides.  There  being,  then,  three  figures, 
which,  of  themselves,  can  fill  up  the  apace  round  a  point,  via. 
the  triangle,  the  square,  and  the  hexagon;  the  bees  have  wisely 
selected  for  their  structure  that  which  contains  most  angles 
suqwcting,  indeed,  that  it  could  hold  more  honey  than  eithu  of 
the  others. 

"  llie  bees,  forsooth,  know  only  what  is  aaefsl  to  themsdvea, 
viz.  that  the  hexagon  is  greater  than  the  square  or  triangle,  and 
can  hold  more  honey,  an  equal  quantity  of  material  being  em- 
ployed in  the  oonstmction  of  each ;  but  we,  who  profess  to  faafe 
mote  wisdom  than  the  bees,  will  investigate  aomething  even 

"  Tbit  psoofi  9f  these  ssstitioiia  an  omitted  in  this  tnanlatian. 
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more  r«lii&rlcal)le,  viz.  tiutt,  of  plane  flgorea,  wtucb  are  equi- 
lateral and  eqaiangulai,  and  have  equal  perimeters,  that  ip 
always  the  greatest  whicdi  consists  of  most  angles,  and  the  ctrclft 
ia  the  greatest  of  all,  provided  it  be  incluiud  la  s  perimeter 
equal  to  theirs." — Pappus. 

In  1712,  Maraldi  published,  in  the  '  M^moires  de  I'Acad^mie 
des  Stuences,  Paris,'  1712,  p,  299,  a  remarkable  paper,  in  which 
is  investigated,  for  the  first  time,  the  terminal  planes  of  the 
bees'  cell,  whi(^  are  now  well  known  to  be  formed  of  the  faces 
of  the  rhombic  dodecahedron.  He  appears  to  b^ve  believed 
that  the  object  of  having  loienges  of  the  same  form,  as  termi- 
nating planes,  was  to  enable  the  bees  to  carry  in  tbeir  mind  the 
idea  of  one  geometrical  form  only,  in  addition  to  their  origina} 
idea  of  the  hexagon.  The  angles  of  the  lozenge  are  found  by 
him  to  be  110°  and  70^,  by  observationj  and  109°  28'  and 
70°  82'  by  calculation.  He  gives,  also,  the  following  mean 
measurements  of  the  cells : — In  a  foot  long  of  comb  there  are 
from  60  to  66  cells,  about  two  lines  ibr  each  cell,  and  the  ^pth 
of  the  cell  is  five  lines. 

B&umur  appears  to  have  been  the  first  who  introduced  the 
fantastic  idea  of  economy  of  wax,  as  the  motive  cause  of  the 
peculiar  shape  of  the  terminating  planes,  and,  not  being  a  geo- 
metu,  he  obtained  the  assistance  of  Konig  to  calculate  ike 
vaf^t  of  the  loeenge  which  should  give  the  least  surfaoe  with  a 
^ven  volume,  Kbuig  determined  this  angle  at  109"  26',  agree- 
ing with  Maraldi  within  two  minutes, 

MacLaurin  published,  in  the  'Philosophical  Transactions,' 
174S,  p.  665,  an  elaborate  geometrical  paper  on  the  subject,  in 
which  he  proves  that  the  tangent  of  the  angle  in  question  is  the 
aquare  root  of  2,  and  that  it  is  therefore  equal  to  109°  28'  16"; 
and  he  computes  the  saving  of  wai  as  "  almost  one-foarth  part 
of  the  pains  and  expense  of  wax  they  bestow,  above  what  waa 
necessa^  for  completing  the  parallelogram  aide  of  the  cells." 

L'Uullier,  in  1781,  published,  in  the '  Berlin  Memoirs,'  p.  277, 
an  elaborate  discusaioa  of  the  entire  problem,  in  which  he 
arrived  at  the  following  results,  already  found  by  MacLaorin'g 
geometrical  method : — 

a.  That  the  economy  of  wax  ia  less  than  one-fifth  of  what 
would  make  a  fiat  base. 

b.  That  the  economy  of  wax,  referred  to  the  total  expenditure 
ia  ^t,  so  that  the  bees  can  make  fifty-one  cells,  instead  of  fifty, 
by  the  adoption  of  the  rhombic  dodecahedron. 

He  does  not  share,  however,  in  the  enthusiasm  of  the  natu- 
ralists, but  maintains  and  proves  that  mathematiciana  could 
make  cells,  of  the  aame  form  as  those  of  the  beea,  whidi,  instead 
of  using  wty  a  nmimwn  of  wax,  would  use  th*  w  '  ' 
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moram,  so  that  five  cells  could  be  m&de  of  less  wax  than  that 
which  now  makes  only  four,  instead  of  fifty-one  out  of  fifty. 

N'otwithstimdiDg  this  conclusive  decision  in  favour  of  the 
mathematicians,  the  advocates  of  final  cause,  and  those  who 
maintain  that  economy  of  wax  can  create  a  new  species,  have 
both  persisted  in  using  the  bees'  cell  in  illustration  of  their  re- 
spective theories,  with  a  pertinacity  that  proves  the  persistent 
vitaUty  of  an  exploded  theory.  In  illustration  of  this  remark- 
able tendency  of  false  theories  to  reproduce  themBelves,  I  shall 
here  add,  as  an  appendix  to  my  account  of  the  form  of  the 
wasps'  and  bees'  cells,  some  remarks  on  the  origin  of  species, 
the  substance  of  which  originally  appeared  in  the  '  Natural  Ui^ 
tory  Review' of  1860. 

jlppendix  on  the  Origin  of  Specia. 

The  active  and  restless  mind  of  man  has  never  been  content 
with  the  knowledge  of  the  present,  but  has  always  sought  to 
know  the  future  and  the  past.  The  guesses  of  the  ancients  aa 
to  the  future  of  man  are  amongst  the  most  interesting  and,  at 
the  same  time,  the  most  puerile  of  their  philosophical  specula- 
tions. The  reader  of  the  Tusculan  Disputations  rises  from  his 
task,  charmed  by  the  style  of  the  writer,  hut  thankful  that  a 
certain  revelation  of  the  future  renders  him  immeasurably  su- 
perior in  knowledge  to  the  weavers  of  theBe  pleasant  webs  of 
fiction ;  and  though  he  admires  the  skill  of  the  ingenious  sophists 
who  live  again  and  dispute  in  the  pages  of  Cicero,  he  would  not 
for  an  instant  exchange  his  own  position  for  theirs. 

The  modems  have  resolved,  by  their  speculations  on  the  past, 
to  show  that  in  ingenuity  and  oddness  of  conceit,  and,  probably, 
also  in  wideness  from  the  truth,  they  are  in  no  respect  inferior 
to  the  ancients.  The  future  being  shut  out  from  ua,  we  are  re- 
solved to  try  what  we  can  efTect,  in  proof  of  our  versatiUty  of 
imagination,  by  guessing  at  the  history  of  the  past. 

To  establish  a  character  for  subtlety  and  skill,  in  drawing 
large  conclusions  on  this  subject  &om  slender  premises,  the  first 
requisite  is  ignorance  of  what  other  speculators  have  attempted 
before  us  in  the  same  field;  and  the  second  is,  a  firm  confidence 
in  our  own  special  theory.  Neither  of  these  requisites  can  he 
considered  wanting  in  those  who  are  engaged  in  the  task  of 
reproducing  Lamarck's  theory  of  organic  life,  either  as  alto- 
gether  new,  or  with  but  a  tattered  and  threadbare  cloak  thrown 
over  its  original  nakedness. 

The  sciences  of  geology  and  political  economy  are  mainly 
answerable  for  the  revival  of  these  exploded  and  forgotten 
fancies, — geology,  in  supplying  the  lost  history  of  organic  life, 
which  could  never  be  atadied  profoundly  irom  the  creatarea 


.y  Google 


Ber.  S.  HanghtoQ  M  the  Origin  of  ^jedei,  4£IL 

lirlng  at  any  given  time ;  and  political  economy,  in  fanuBhing, 
from  its  meui  and  sordid  motives,  a  Malthuaiau  force,  sapposed 
to  be  Bufficient  to  supply  the  wants  of  previous  theories. 

One  of  the  earliest  Bpecutators  on  the  origin  of  the  diversified 
forms  of  life  we  see  around  ns,  and  class  as  varieties,  species, 
and  genera,  was  Buffon,  who  published  in  1766*  his  theory  of 
the  derivation  of  all  mammal  forms  by  degradation,  from  fifteen 
primary  and  perfect  types,  and  nine  special  or  isolated  species. 

This  theory  of  ^itrf€ve<Tt<i  by  degradation,  although  nov 
superseded  by  the  theory  of  progression,  has  much  to  be  said 
in  its  favour,  and  derives  additional  importance  from  the  facts 
of  the  history  of  life  made  known  since  Buffon's  time,  by  th« 
science  of  geology.  The  principal  of  these  additional  facts  are, 
the  degradation  of  fishes  from  their  first  introduction  in  the  Old 
Bed  Sandstone  period  to  the  present  day;  the  corresponding 
degradation  of  the  Cephalopods,  and,  though  in  a  somewhat 
less  d^ree,  of  the  Beptiles. 

Some  of  the  classes  given  by  BufTon  are  as  old  as  the  time  of 
Moses,  who  defines  with  accuracy  the  class  Ruminantia,  distin- 
guishing it  from  the  Fachydermata  and  Rodentia,  in  his  c]assifi> 
cation  of  "clean"  and  "unclean"  beastsf. 

Whatever  may  be  thought  by  the  more  enlightened  modems 
of  the  merits  of  this  classihcation  of  mammals,  Boffon  certainly 
agrees  with  them  in  one  respect :  he  takes  the  non-reality  of 
species  as  the  starting-point  of  his  theory,  and  by  a  continued 
degradation  downwards,  developes  all  the  varieties  of  life  we  see 
on  the  surface  of  the  glohe. 

To  those  who  love  to  dwell  upon  the  past,  this  theory  of 
degradation  will  afford  solace  and  consolation  in  the  troubles  of 
the  present,  as  they  can  refiec^  upon  how  good  and  excellent 
their  ancestors  were,  and  congratulate  each  other  upon  their 
superiority  to  those  that  will  come  after  them.  Every  system 
of  philosophy  provides  its  followers  with  a  "  solatium  doloris; " 
the  degradationists  find  it  in  the  contemplation  of  the  past,  and 
the  progressionists  in  the  prospect  of  the  future ;  to  those  who 
are  contented  with  the  present,  and  deny  oar  knowledge  of  the 
past  or  future,  both  theories  appear  as  the  idle  dreams  of  child- 
hood, the  awakening  from  which  will  disclose  a  reality  totally 
different  from  the  troubled  fancies  of  the  night. 

Lamarck  is  the  father  of  the  progressionists ;  and  of  the  many 
who  quote  his  name  as  an  authority  in  support  of  their  systems, 
or  express  their  disapproval  of  his  doctrine,  few  have  taken  the 
trouble  to  understand  his  theory  or  trace  it  to  its  origin.  It  is 
apparently  founded  on  the  confusion  of  species,  like  that  of 
Bi^on ;  but  there  is  in  reality  an  arriire-pens4e,  like  an  unseen 
*  niatotre  Naturelle,  torn.  xiv.  t  Leviticus,  si.  2S. 
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preaeoce,  which  comiptB  hii  reaioning,  and  diidoiei  the  motive 
force  of  hia  entire  ayatem.  This  hidden  spring  of  action  tnd 
theoriiing  ia  a  profound  and,  as  many  think,  a  wcll-foonded  con- 
tempt for  humanity,  which  pervades  his  writings  aa  thoroughly 
aa  it  does  the  "  Voyage  to  the  Houyhnhnms."  Lamarck  waa  too 
qttick-witted  and  acute  ao  obaerver,  however  deficient  he  may 
hare  been  as  a  reaaoner,  to  have  believed  hia  own  theory,  tha 
real  mainapring  of  which  ia  the  desire  to  degrade  man  into  an 
intelligent  Dahoon  or  Yahoo;  what  differepceis  there  in  a  name ! 
In  hu  desire  to  do  so,  he  overlooks  every  fact  at  variance  with 
his  foregone  conclusion,  and  writes  of  mankind  with  aviruleoce 
which,  though  devoid  of  the  wit  of  Swift,  springs  from  the  aame 
profound  and  unalterable  conviction  of  the  worthlesaneaa  of  the 
creature  he  describes : — 

"  Si  Newton,  Bacon,  Montesquieu,  Voltaire,  et  taut  d'autres 
hommea  ont  honor^  I'esp^e  bumaine  par  I'^tendue  ds  leur 
intelligence  et  de  leur  genie,  combien  ne  la  rapprochent  pas  da 
I'animal  cette  quantity  d'hommea  bruts,  ignorans,  en  proie  aui 
pr^jug^  lea  plus  absurdes,  et  constamment  asaervia  par  lews 
hahitndcs,  qui  cependant  compoaent  la  masse  principale  chet 
toutea  les  nations  ?  "* 

Lamarck's  contempt  for  his  species  is  again  ahown  in  the 
strange  list  of  resemblancea  be  selects  for  bis  compsrison  between 
man  and  the  chimpaniee — a  comparison  fully  aa  degrading  as 
Swift's  mock  imitation  of  a  naturaUst'a  deacnption  of  a  Yahoa 

Lamarck'a  theory  consists  in  the  assertion  of  the  following 
laws,  six  in  number,  wbicb  be  dignifies  with  the  title  of  Laws  trf 
Nature: — 

I.  Law  of  SpeeuUiMaiion  of  Function,  by  which  a  function  at 
first  general,  or  belonging  to  the  whole  body,  is  determined  to 
a  particular  organ. 

II.  Law  of  Nutrition  producing  Death  bytheforoed  inequality 
between  the  materials  fixed  by  assimilation  and  removed  In- 
excretion,  This  law  is  intended  to  account  for  death,  which  is 
a  puzzle  to  the  naturalists. 

III.  Law  of  Movement  of  Con^lex  Muids  m  Can^.  This 
law  I  profeaa  my  inability  to  nnderatand.  In  the  atatement  of 
it,  Lamarck,  who,  like  moat  naturalists,  ia  unacquainted  with 
physics,  and  untrained  in  the  severe  diacipline  of  mathematical 
reasoning,  attributes  properties  to  flnids  in  motion  which  must 
be  considered  by  lookers-on  as  little  short  of  miraculous. 

IV.  Law  of  Change  of  Composition  of  Fhiids  in  Circvlation, 
This  law  is  as  obscure,  and  as  miraculous  in  its  reaulta,  aa  the 

•  Rerherchea  sur  I'Organisstion  dei  Cotps  Vivsni,  p.  127.  P»b* 
27  Flor^  An  X. 
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preceding.  Natuntl  relinoD,  howerer,  would  appear  to  etmnder 
heraelf  entitled  to  ber  miraclesj  as  well  aa  revealed  religioQ, 

v.  Orgatttc  Forms,  acquired  under  the  jimiding  it^jhience  of  ex- 
temal  ctramutOttceM,  are  trammitted  by  Generation.  Thu  law  io- 
volvea  the  funoua  Law  of  Natural  Sielection,  attributed  within 
the  last  few  months  to  Mr.  Darwin. 

VI.  By  the  conearrence  of  the  preceding  Lawi,  of  a  Umg  V^st  of 
time,  and  an  almoit  inconceivabU  divertity  of  surroanOng  arcum* 
ttaneti,  all  Speciea  have  been  firmed  m  tueeettion.  Lamarclc'l 
theory  i*  eesentially  one  of  prt^reBsion,  and  u  totally  oppoacd 
to  that  of  BuSbn,  which  ia  one  of  degrsd&tioD;  yet  it  ia 
remarkable  that  they  both  reat  upon  the  same  foundation— the 
Bwumed  non-reality  of  epeciea.  Like  his  succeseors  in  the  Fro- 
greuion  theory,  Lamarck  spent  his  life  in  the  eitablishment  of 
the  reality  of  species ;  and  it  is  a  humiliating  reflection,  that,  at 
the  close  of  it,  he  believed  himself  to  have  lived  under  a  delusion. 
Let  us  hear  his  confession : — 

"  J'ai  long-temps  pense  qu'il  y  avait  des  E^ices  constantea 
dans  la  nature,  et  qu'elles  ^toient  constitutes  par  lea  individoa 
qui  appartiennent  t  chacune  d'elles.  Maintenant  je  suis  con- 
voincii  que  j'^tois  dsna  I'erreur  k  cet  &ard,  et  qu'il  n'y  a  r6elle- 
ment  dans  la  nature  que  des  individus. 

What  must  we  think  of  the  principles  that  guide  the  specola* 
tions  of  naturalists,  when  we  find  minds  like  those  of  Bnfron  and 
Lamarck  drawing  opposite  conclusions  from  the  same  premises? 
It  matters  little  in  this  question  whether  the  premises  he  true 
or  false,  whether  species  be  truly  distinct  or  not ;  oor  sorpriae 
at  the  logic  of  the  naturalists  is  natural,  and  must  border  on  a 
courteoua  contempt. 

The  English  revival  of  Lamarckianiam,  or  "  Frogreaa  in 
Oiganic  Life,"  by  Mr.  Darwin,  involves  no  idea  in  advance  of 
those  contained  in  Lamarck's  six,  laws,  but  gives  a  greater  pro* 
minence  to  the  law  of  Continuation  of  Peculiarities  by  Genera* 
tion,  by  the  assertion  that  such  peculiarities,  and  such  only,  as 
are  useful  to  the  creature,  in  its  struggle  for  existence,  will 
become  hereditary — the  reason  being,  that  animals  provided  with 
such  peculiarities  will  have  the  advantage  in  the  battle  of  life 
over  their  fellows  in  the  competition  for  food,  females,  and  other 
necessaries  for  the  preservation  of  the  individual  and  species. 
This  notable  argument  is  borrowed  from  Melthus's  doctrine  of 
population,  and  will,  no  doubt,  find  acceptance  with  those 
political  economists  and  pseudo-philosophers  who  reduce  all  tha 
laws  of  action  and  human  thought  habitually  to  the  lowest  and 
most  sordid  motives.  It  is  dignified  with  the  title  of  a  Law  <^ 
Nature,  called  the  Law  of  Natural  Selection,  and  forms  the  only 
bond  fide  addition  made  by  Darwin   to  Lamarck's    famooji 
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thenry  of  Progression,  in  wluch,  liowever,  it  is  implieiUy  m> 
ToWed. 

I  make  no  account  of  Mr.  Darwin's  geol<^^ca]  additions  to 
Lamarck,  for  two  reasons.  In  the  first  place,  the  laws  of  gay- 
graphical  distribution  explained  by  geological  change  are  not  ad 
rem,  and  were  previously  fully  treated  of  by  Buffon  and  Forbes ; 
and  in  the  second  place,  Mr.  Darwin  admits  that  the  facts  of 
geology  are  opposed  to  his  (Lamarck's]  theory;  and  they  are 
pleasantly  alluded  to  as  the  geological  difficulty  !  So  far  ss  the 
history  of  life  on  the  globe  indicates  a  pn^;ression,  Lamarck  is 
entitled  to  the  benefit  of  it — as  in  the  case  of  mammala  smd 
plants, — bnt  certainly  not  to  the  exclusion  of  the  facts  in  faroar 
of  d^radation — such  as  the  case  of  Fishes,  Reptdes,  and  Cepha- 
lopoda, which  must  he  credited  to  the  account  of  Buffon  and  his 
followers. 

Lamarck  says  distinctly — "  Ce  ne  sont  pas  les  organes,  c'esU 
^dire,  la  nature  et  la  forme  des  parties  du  corps  d'un  animal,  qui 
ont  donne  lieu  i.  ses  habitudes  et  iL  ses  facultes  particulieres ; 
mais  ce  soot  au  contraire  sea  habitudes,  sa  maniere  de  virre,  et 
let  circomtaxices  dans  lesqueUes  se  sont  renconlris  lot  mdivubu 
dont  ilprovient,  qui  ont  avec  le  temps  constitu^  la  forme  de  son 
corps,  le  nombre  et  i'^tat  de  ses  organes,  enfin  les  facnltes  doat 
il  jooit." 

This  statement  implies  all  that  ia  essential  in  Mr.  Darwin's 
"  law  of  Natural  Selection,"  which,  by  its  prominence,  fills  in 
his  system  the  place  occupied  by  the  law  of  Imitation  in  the 
original  theory  of  Lamarck.  This  difference  arises'  from  the 
difference  of  the  points  of  view  of  the  Frenchman  and  the 
Englishman — a  difference  characteristic  of  the  two  races.  The 
Frenchman,  with  the  vivacity  and  perception  of  the  ridiculous 
belonging  to  his  nation,  seizes  upon  the  quaUty  moat  likely  to 
elevate  a  monkey  into  a  man,  selects  the  faculty  of  imitation, 
and,  with  a  bitter  satire,  endows  his  monkey  with  the  human 
desire  to  better  his  condition,  and  lift  himself  above  his  brother 
chatterers.  He  thus  magnifies  the  monkey  power  of  imita< 
tioD — which  is  truly  wonderful,  and  extends  to  the  most  extra- 
ordinary actions — into  the  position  of  a  law  of  nature,  sufiQcient 
to  create  man !  The  EngUshman,  on  the  other  hand,  firmly 
behevea  his  theory,  and,  with  a  confident  faith  in  the  power  of 
food  and  comfort,  equally  characteristic  of  his  country,  elevates 
the  desire  to  supply  the  stomach  into  a  law  of  sufficient  force  to 
convert  an  eel  into  an  elephant,  or  an  oyster  into  an  orang- 
ontSD. 

Other  theorists,  whose  name  is  legion,  have  printed  thar 
Crude  fancies,  and  have  met  with  numerous  readers  among  the 
young  and  inexperienced,  the  sciolists  of  science.    It  is  not  to 
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be  supposed  that  a  public  which  accepted  mesmeriam  and  table- 
toTQing  could  judge  witb  accuracy  of  the  pretensiona  of  loose 
and  ill-reasoned  speculattons  on  the  origin  of  life.  It  has  rained, 
hailed,  and  poured  theories  of  life — religions,  philosophical,  and 
pseudoscientific — with  a  marvellous  rapidity  within  the  last 
few  years.  Some  theorists  have  started  from  the  nebnlar  hypo- 
thesis of  Laplace;  others  have  speculated  on  the  results  of 
BuperfcBtatian ;  and  others  on  the  brilliant  and  seductive  theory 
of  the  correlation  of  physical  forces ;  but  they  may  all  beclasaed 
as,  knowingly  or  not,  the  followers  of  Lamarck.  Some  have 
taught  that  all  the  planets,  being  composed  of  the  same  mineral 
constituents  as  the  earth,  must  produce  in  sncceasion  the  same 
organic  phenomena,  and  weary  the  reader  with  the  idea  of  the 
same  Pterodactyles  and  Getacea,  the  same  monads  and  men,  ap- 
pearibg  on  all  the  globes  that  circle  round  the  sun !  Othera 
have  called  to  mind  the  loss  of  beat  of  our  planet,  and,  by  the 
correlation  of  forces,  have  reproduced  it  in  the  increasing  intelli- 
gence of  the  successive  forms  of  life  that  have  peopled  our 
globe  !  I  In  a  word,  there  is  no  folly  that  human  fancy  can 
devise,  when  truth  haa  ceased  to  be  of  primary  importaniK,  end 
right  reason  and  sound  logic  have  been  discarded,  that  haa  not 
been  produced  and  preached  as  anew  revelation.  Neither  hare 
the  disciples  of  Lamarck  wanted  the  martyr  spirit,  t.  e.  the  dis- 
position to  make  martyrs  of  others,  which  is  generally  supposed 
to  be  easeutial  to  the  apostles  of  a  new  faith.  They  have  courted 
persecution,  and  reviled  their  opponents  with  bitter  words,  and 
with  such  weapons  as  are  permitted  by  the  free  civilisation 
noder  which  we  live.  They  argue,  with  a  logic  worthy  of  their 
system,  that  because  truth  has  been  often  in  a  minority,  there- 
fore miooritiea  and  theories  in  a  nunority  must  necessarily  be 
tme. 

It  is  cnriotts  to  observe  the  natural  instinct  by  which  Lamardc 
and  his  followers  appeal  from  the  judgment  of  their  peers  to  the 
young,  the  enthusiastic,  and  the  inexperienced.  I  shall  quote 
but  two  instances  of  this  necessary  instinct  of  self-preservation  :— 

"  Que  de  reflexions  ces  considerations  pourront  faire  naitre 
dans  I'esprit  du  petit  nombre  de  ceux  qui  en  sent  susceptibles  et 
qai  sont  lents  i  prouoncer  I  les  autres  auront  bient6t  fait  k  cet 
£gard:  ila  trandieront  sans  examen,  et  d&ideront  d'aprea  ce 
qui  leur  conviendra  le  mieux,  ou  selon  la  portde  de  leura  con- 
ceptions."— Lamarck,  p,  123. 

"  1  by  no  meaoa  expect  to  convince  experienced  nattiralist^ 
whose  minds  are  stocked  with  a  multitude  of  facts,  all  viewed^ 
daring  a  long  course  of  years,  from  a  point  of  view  directly 

opposite  to  mine ;  but  I  look  with  confidence  to  the 

future,  to  young  and  rising  naturalists,  who  will  be  able  to  view 
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both  eidet  of  the  question  with  impartiality." — Danovft  Oriffm 
ofSp6ciea,  pp.  481-82. 

liie  theories  of  fiur^hwK,  already  described,  and  manjr  others, 
are  based  upon  the  following  three  unwarrantable  aasamptioua, 
ihe  denial  of  which,  until  proved,  brings  to  the  ground  the 
entire  atmctnre,  like  a  child's  house  of  cuiila — 

I.  The  mdefinUe  variation  of  $peciet  amtinuouthf  ia  the  one 
direction. 

II.  That  tht  comet  of  variation  asiiffned,  vis.  croea-breeding 
(BuSbn),  imitation  (Lamarck),  and  natural  advantage  in  the 
atruggle  for  eriatence  (Darwin),  are  svfficieiU  to  accotmt  for  the 
^ecte  auerted  to  be  produced. 

III.  That  guccession  impliet  causation. 

■    On  each  of  these  a  few  words  of  explanation  are  necessary. 

I.  The  indefinite  variation  of  speciei  coniinuotuly  in  the  one 
direction, 

.  This  has  been  expressed  by  some  Lamarckians  as  a  state 
of  unstable  equilibrium  of  nature;  but  should  we  assume  the 
existence  of  a  law  which  is  contrary  to  all  we  know  of  every 
other  department  of  nature  T  If  we  must  have  a  mechanicu 
analogy  to  fix  our  ideas,  nature  might  be  better  eompaied  to  « 
condition  of  dynamic  equilibrium,  in  which  all  the  parts  are  in 
motion,  and  never  return  to  precisely  the  same  relative  positions, 
but,  nevertheless,  continaally  balance  round  certain  definite 
positions  of  equilibrium,  which  never  change.  What  should  we 
think  of  the  astronomer  who,  &om  a  few  years'  observation  of 
the  precession  of  the  equinoxes,  should  predict  that  in  due  time 
the  north  pole  of  the  earth's  axis  would  point  to  the  same  posi- 
tion apaong  the  stars  that  the  south  pole  now  occupies?  yet 
this  very  species  of  assumption  is  made  by  Lamarck  and  Dsrwio, 
in  their  appeal  to  the  supposed  infiuence  of  a  long  lapse  of  time. 
Yet,  in  the  writings  of  the  latter  progressionist  there  is  this 
singular  inconsistency,  that  while  he  shows  the  utmost  e^ts  of 
human  breeding  on  domestic  animals  to  be  capable  of  produc- 
tion in  ten  or  twenty  years,  he  denies  the  right  of  his  adversaries 
to  appeal  to  the  unaltered  condition  of  the  ass,  the  ostrich,  or 
the  cat  for  8000  years  as  a  proof  that  specific  forms  balance 
round  central  types,  and  bare  no  tendency  to  depart  indefinitely 
from  them. 

Is  it  rational  to  suppose  that  man  can  alter  the  bead  and  neck 
of  a  pigeon  into  any  desired  form  in  six  yeare,  and  that  nature^ 
with  her  greater  skill,  cannot  in  3000  years  lengthen  the  ostrich's 
wings  by  a  single  inch,  although,  according  to  the  theory,  it  ia 
her  evident  wish  to  do  so  ? 

II,  7%e  causes  of  variation  attiffned  are  not  adequate  to  pro- 
duce the  effects  asstffTud  to  them, — The  discaseion  of  the  inade- 
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qaacy  of  the  causes  oad^ed  would  lead  to  &  treatise  longei  tlian- 
that  of  Bafibn,  Lamarck,  or  Darwin ;  and  I  muat  therefore 
coDteat  myself  with  an  esample.  The  humble  bee  and  the  hive- 
bee  coexist  together,  and  the  latter  ie  supposed  to  be  deVelc^ted 
troia  the  former  by  the  law  of  natural  selection,  bceedinK^ia 
succession,  bees  possessed  of  the  talent  of  economising  idotb  and 
more  of  wat  in  the  construction  of  their  cells. 

1.  The  humble  bee  constructs  single  cells  and  nsea  100  unit* 
of  wax. 

2.  A  bee  (not  known  to  science,  but,  doubtless,  extinct)  wu 
grown,  that  made  cells  in  the  form  of  e^ut^ier^  fnon^/fs  placed 
in  double  combs,  with  flat  bottoms  to  the  cells.  This  bee  used 
only  50  units  of  wax. 

3.  A  bee  (also  extinct)  was  grown,  that  huilt  aquare  cells  in 
double  combs.     This  bee  used  only  41^  units  of  wax, 

4.  A  bee  (also  extinct)  was  grown,  forming  htxagonal  cells 
with  flat  bottoms,  in  double  combs.  This  bee  used  88^  onita 
of  wax. 

5.  The  hive-bee  (now  living  side  by  side  with  bis  humble 
progenitor)  was  produced  by  natural  selection  dependent  on  Um 
economy  of  wax,  arising  from  the  contrivanceof  substituting  for 
the  flat  bottoms  of  the  hexagonal  cells  the  trihedral  angles  and 
planes  of  the  rhombic  dodecahedron. 

This  bee  {aw  bee)  uses  82f  tinita  of  wax. 

6.  The  Bee  of  the  Future  (not  yet  produced),  which  shall 
have  learned  how  to  construct  the  col  described  by  the  mathe^ 
matician  I/Hullier. 

This  bee  will  be  broader  and  shorter  than  the  present,  the 
breadth  and  length  admitting  of  prediction  to  any  degree  of 
approximation. 

This  Bee  of  the  Future  will  only  reqnire  34^  units  of  wax  1 1 
Vnat  Geometria  1 

Of  these  six  species  of  bee  (the  first  and  the  fifth  are  living). 
No.  5  using  only  32^  lbs.  of  wax  in  the  construction  of  its  cells 
for  every  100  lbs.  used  by  No.  1.  According  to  the  Malthusiaii 
law,  No.  5  has  exterminated  No.  4,  by  virtue  of  the  trifling 
advantage  of  §rds  of  a  pound  of  wax  in  every  100  lbs. ;  andthu 
slight  advantage  is  gravely  alleged  as  the  efficient  cause  of  con.4 
verting  one  species  of  bee  into  another  I  This  would  be  all  very 
well,  k  No.  1,  the  spendthrift  bumble  bee,  were  not  still  living,- 
and  holding  bis  ground  well  against  bis  enemies,  to  bear  vritnesa 
against  this  silly  theory. 

In  fact,  the  whole  question  of  the  economy  of  wax,  and  other 
such  questions,  require  a  thorough  sifting.  To  my  mind,  it  it 
evident  that  economy  of  wax  has  nothing  whatever  to  do  with 
the  making  of  the  bee's  cells,  but  that  this  and  other  properties,  < 
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saeh  as  maximum  resiBtsnce  to  fluid  presnire,  &c,  necessarily 
reside  ia  the  bee's  cell  because  tb^  are  the  iuherent  properties 
of  the  rhombic  dodecahedron,  which  ia  the  form  affected  by  that 
cell.  The  true  cause  of  that  shape  is  the  crowding  together  of 
the  bees  at  work,  jostling  and  elbowing  each  other,  as  was  first 
shown  by  Buffon.  From  this  crowding  ti^ther,  tbey  cannot 
help  tnakiDg  cells  with  the  dihedral  angles  of  120°  of  the 
ifaombic  dodecahedron;  and  the  economy  of  wax  has  nothing 
to  do  with  the  origin  of  the  cell,  bat  is  a  geometrical  property 
of  the  flgnre  named. 

III.  The  most  serious  logical  blunder  committed  by  all  wbo 
invent  a  theory  of  life  from  the  geological  succession  is,  that 
SuceettUm  tTr^lies  cauaaiion.  It  is  agreed  that  the  Falseosoic 
Cephalopoda  prodnced,  in  some  way  or  other,  the  Red  Sandatone 
fishes;  that  these  in  turn  gare  birth  to  the  Liassic  reptiles; 
that  the  non-placental  mammals  of  the  Upper  Oolite  ffrew  after 
some  fashion,  and  idtimately  produced  Uie  Tertiary  mammals, 
aome  of  which,  in  an  unhappy  hour,  gave  birth  to  man.  The 
only  fact  at  the  basis  of  this  astonishing  inverted  cone  of 
reasoning  is,  that  these  creatures  did  succeed  each  other  in  the 
manner  described ;  and  from  this,  forsooth,  it  follows  {pott  hoe, 
ergo  propter  hoc)  that  they  succeeded  each  other  in  the  way  of 
cause  and  effect.  I  propose  to  test  this  strsnge  theory  by  a  cor- 
responding theory  of  the  mineralogical  succession  of  igneoos 
rocks,  which  opens  up  a  fertile  field  of  speculation,  hitherto  un- 
wrought.  The  igneous  rocks  of  the  Faheozoic  period  contain 
abuDoance  of  felspar,  whose  principal  constituent  is  potash ;  the 
Mesozoic  igneous  rocks  abound  in  soda,  replacing  potash ;  and 
in  the  Tertiary  period,  soda  itself  gives  way  to  hme  and  magne^a. 
Viewed  in  the  light  of  the  Lamarckian  philosophy,  here  is  a 
distinct  indication  that  soda  and  lime  are  only  allotropic  condi- 
tions of  potash.  We  may  read  the  history  of  their  formation  in 
the  crust  of  the  globe,  if  we  will  only  open  our  eyes  and  see  it 
written.  I  may  add,  by  the  way,  that  this  theory  of  the  origin 
of  lime  is  more  intelligible  than  that  of  many  geologists,  who 
would  attribute  the  greater  accumulations  of  calcareous  rocks  in 
secondary  and  tertiary  strata  to  the  creation  of  lime  by  organic 
force. 

If  any  chemist  or  mineralogist  were  to  put  forward  such  t 
geological  theory  of  the  origin  of  soda  and  lime  as  the  fore> 
going,  he  would  be  regarded  as  a  lunatic  by  other  chemists  and 
minerslogists. 

How  does  it  happen  that  a  theory  of  the  origin  of  species, 
which  rests  on  the  same  basis,  ia  accepted  by  mnltitudes  [?]  of 
naturalists  as  if  it  were  a  new  gospel  r  I  believe  it  is  because 
our  naturalists,  as  a  class,  are  untrained  in  the  use  of  the  logical 
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fiumlties  which  they  may  be  charitably  supposed  to  possesB  in 
common  with  other  men.  No  pnwreas  in  natural  science  is 
possible  as  long  as  men  will  take  their  rude  guesses  at  truth  for 
facts,  and  sabstitate  the  fancies  of  their  imagination  for  the  sober 
rules  of  reasoning. 

It  has  been  well  observed  by  the  greatest  of  living  pabeonto. 
logists,  "that  past  experience  of  the  chance  aims  of  human 
fancy,  unchecked  and  unguided  by  observed  facts,  shows  bow 
widely  they  have  ever  ghmced  avray  from  the  golden  centre  of 
truth  I " 


XLVI. — On  the  former  Connexion  of  North  Africa  with  South 

Europe.  By  Prof.  £dwakd  Sdess*. 
A  LZTTBR  lately  received  from  M.  Anca,  of  Felermo,  addressed 
to  M.  Senoner,  induces  me  to  return  to  a  subject  which  I  have 
previously  discussed,  but  the  repeated  consideration  of  which 
appears  to  me  adapted  to  show  the  value  which  is  possessed  by 
the  researches  of  M.  Anca  and  some  similar  observations,  even 
in  connexion  with  the  investigations  now  being  carried  out  at 

VicDDS. 

On  the  former  occasion,  I  mentioned,  as  having  resulted 
from  the  iDveBtigations  of  our  distinguished  Professor  Homes 
regarding  the  fossil  Mollusca  of  the  Vienna  Basin,  an  unex- 
pected identity  of  some  species  of  our  marine  strata  with  shells 
now  living  on  the  coast  of  Senegambia. 

I  then  named  as  examples  Cypraa  sangmnoletda,  Bucdnum 
lyralttm,  and  OUva  ftammuUita,  and  inferred,  in  accordance  with 
the  descriptions  we  possess  of  the  great  Sahara,  that  a  sea  once 
extended  from  the  Gulf  of  Gabes  to  the  region  south  of  the 
Idjil  range  in  the  province  of  Aderer  uniting  the  Senegambiaa 
shores  with  those  of  the  Mediterranean.  I  appealed  to  the  de- 
tailed statements  of  Laurent,  who  was  commissioned  to  execute 
Artesian  borings  on  the  north  border  of  the  desert.  In  his 
report,  he  represented  the  desert  as  once  covered  by  a  wide  arm 
of  the  sea  which  flowed  in  from  the  Gulf  of  Gabes,  and  of  which 
nnmistakeable  traces  are  to  be  seen  in  the  repeated  terraces  along 
the  south  border  of  the  Aoures  Mountains,  where  the  former 
positions  of  the  sea-coasts  are  indicated  also  by  one  of  the  most 
abnndant  inhabitants  of  the  Mediterranean  coast,  Cardium  edulCf 
the  shells  of  which  lie  here  strewn  about  in  great  quantities, 
and  which  is  even  said  to  be  still  living  in  some  pools  of  the 
desert.   I  also  added  that,  at  present,  considerable  tracts  of  the 

*  From  the  TranMctioiu  of  the  Royal  Impenal  G«olmi<»]  Inititutioii 
of  Vienna,  Jaonary  1863.    ConuDnnicated  by  Ur.  8.  P.  Woodwud. 
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^eaert  atill  lie  far  below  the  lerd  of  the  aea,  aod  that  the  wide- 
«pread  saline  mcroBtatioiiB  have  from  the  remotest  times  beoi 
regarded  as  proofs  of  a  former  overflow  of  the  aea. 
'.  With  the  progreu  of  Ildniea's  iuvestigatioiu,  indications  of 
the  accuracy  of  this  conclusion  have  increased.  Not  only  have 
ire  become  acquainted  with  several  species  of  bivalvea  whose 
present  distribution  extends  as  far  as  the  Senegal,  such  as  Lm- 
traria  abUmga,  Tellina  cratta,  T.  lacwutta,  Venui  ovaia,  and  three 
pf  our  four  epeciea  of  ^/fmi,  namelv,  A.  exQleia,  A-  Uncta,  and 
A.  Adansoni,  hut  we  now  meet  in  our  oasin  with  some  of  tJie  most 
prominent  of  Adanson's  types,  which  at  present  are  only  to  be 
roand  living  on  the  coast  of  Senegambia,  namely,  Adanson'^ 
"Tugon"  {Tugonia  anatina)  and  "Vagal"  {Tellina  ttrigota)  : 
the  great  Mactra  Bueklandi,  also,  no  longer  living  on  European 
shores,  is  met  with  still  at  the  Senegal.  All  accounts  of  the 
desert,  however,  agree  so  closely  with  the  supposition  of  an 
overflowing,  that,  independently  of  these  paheontological  indi- 
cations, other  observers  as  well  as  Laurent  were  led  to  it  soldy 
by  the  form  and  constitution  of  the  soil.  Barth  appears  to 
have  kept  to  the  old  Roman  road  between  Tripoh  and  Mourzok, 
almost  always  beyond  the  easterly  margin  of  this  aodent  sea; 
and  it  would  not  be  uninteresting  to  ascertain  how  far  the  onU 
lines  of  this  sea  agree  with  Duveyrier's  account  of  the  boundaries 
of  the  land. 

'  The  present  land-fauna  of  Morocco  and  Algeria,  as  far  aa 
CyreDaiea,  agrees  at  the  present  time  in  its  most  essentiat 
paints  entirely  with  that  of  South  Europe — on  the  one  hand 
with  that  of  the  Fyrenean  peninsula,  and  on  the  other  with 
that  of  South  Italy ;  whilat-on  the  Senegal  and  Gambia,  and  the 
other  successive  regions  beyond  the  desert,  as  far  as  the  Nile, 
only  the  true  African  type  appears.  The  elephant,  rfainoceroa, 
hippopotamus,  girafie,  crocodile,  and  many  other  important 
members  of  the  African  fauna  do  not  extend  beyond  the  Sahan  ; 
and  the  contrast  of  this  Morocco-Algerian  laod-fanna  ia  very 
remarltable,  as  opposed  to  the  trtie  African  fauna  in  most  cUssea 
ef  animals,  whilst  the  connecting  links  with  Europe  are  not  to 
be  mistaken. 

Morits  Wagner's  '  Joum^  in  the  Kingdom  o^  Algeria'  con- 
tains numerous  proofs  of  mis,  and  they  iacrease  vrith  every 
eompaiisoD.  The  extension  of  the  Itmut  ectatdatw  to  Gibraltar 
is  well  known.  The  Sorex  etnactu,  an  otherwise  exclosively 
Italian  animal,  is  met  with  in  Algiers.  The  fox,  paler  in 
Italy  than  in  Germany,  appears  in  Algeria  as  a  still  lighter 
variety.  Of  greater  value-for  these  investigations  is  the  distri-' 
hution  of  reptiles,  at  they  arc  very  little  influenced  by  man ;  and 
it  maybe  mentioned  that  the  new '^gerian  Herpetology '  o^ 
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Straneh  oontams  most  of  the  known  reptiles  of  Sonthem  SmOpet 
aa  Cistudo  ewopaa,  Laceria  viridiSf  Tropidonotus  natrix,  Rana 
eaeulenttt,  &c.,  and  that  others,  as  the  Chamaleo  africamu,  are 
known  to  occur  in  Spain  and  Sici];.  Erichson,  &om  the  exar 
mination  of  Wagner's  collection,  obserres  of  the  Coleoptera — "  A 
certain  number  of  species  belong  to  the  fauna  of  Middle  Europe; 
a  greater  portion  is  spread  over  all  the  coaet-lands  of  the  Medi> 
tcrranean  Sea ;  a  few  of  these  are,  but  the  greater  portion  art 
not,  Egyptian,  the  Egyptian  fauna  partaking  more  of  the  character 
of  that  of  Centra]  Africa.  Algeria  has  most  species  in  common 
with  the  adjacent  Italian  islands,  Sicily  and  Sardinia,  bat  fewer 
with  the  Italian  mainland,  as  is  the  case  with  the  Spanish  pen- 
insula and  the  proximate  Morocco  land ;  and  it  is  often  found 
that  Spanish-Moroccan  and  Italian-Algerian  speciea  stand  to 
each  o^er  in  analogous  relations." 

It  is  the  same  with  the  land-Mollusca.  According  to  Forbes, 
the  agreement  between  the  species  of  Morocco  and  Spain 
is  so  great  that,  even  upon  the  heighta,  the  Spanish  monn- 
tain-snails  reappear.  Glandma  algira  occurs,  in  a  slenderer 
form,  from  Isoiuothale  to  Constantinople,  whilst  the  broader 
variety  unites  Lower  Italy,  Sicily,  and  Algeria;  other  South- 
European  species,  which  appear  to  have  come  from  theEast,  are^ 
OD  the  contea^,  absent  in  Algeria,  as  Cyclostoma  elegasu,  whilst 
Cycloitoma  sidcatum  is  found  upon  the  Italian  islands  and  Malta, 
in  the  South  of  France,  and  South-east  Spain,  and  also  in  North 
Africa.  All  the  South-European  freshwater  bivalves  are  said  to 
occur  in  Algeria.  In  the  vegetable  kingdom,  to  avoid  giving- 
Buperflnous  eumples,  it  may  suffice  to  mention  Chamaropt  humilis 
and  its  distribution  on  the  coast  of  the  Mediterranean.  After  this 
it  will  not  be  wondered  at  if,  taking  another  line  of  argument, 
Andrew  Wagner  wrote,  in  the  year  1816,  "  In  a  natural-histonr 

Gint  of  view,  the  Mediterranean  separt^  North  Africa  much 
a  from  Europe  than  the  Sahara  separates  it  &om  the  African 
continent.  According  to  all  evidence,  the  Sahara  was  once 
covered  by  the  sea,  and  Barbary  thus  became  an  island  in  the 
Mediternmean." 

The  present  land-fatina  also  leads  us  to  recognise  a  doae  cod- 
nesion  between  tbe  Canary  Islands,  Morocco,  Algiers,  and  Souths 
western  Europe,  the  extension  of  which  to  Cornwall  was  rendered 

K)bable  by  the  late  Edward  Forbes.     This  fauna  is  called  the 
aitanian  land-fauna. 

Let  us  now  proceed  to  the  investigations  of  M.  Anca.  In  Jane 
1860,  M.  Anca  succeeded  in  finding  in  the  bone-caves  of  Sicity> 
a  number  of  determinsble  remains  accompanied  by  land-  or  sea- 
shells,  such  as  Helix  aipena  and  Cardxwn  edule,  which  are  living 
at  this  day : .  the  nchest  list,  that  of  the  Giotto  of  S.  Teitdoro,  ia 
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M  follows,  according  to  Lartet : — the  spotted  hyaaia,  a  bear 
{UnuB  aretot  i),  wolf,  fox,  porcupine,  rabbit,  Eltpkas  mtiqvtu  ?, 
£.  africaraa  f,  hippopotamus  (one  or  two  species),  Sut  (probably 
Sua  scrofa)  resembling  the  North-African,  ass?,  ox  (two  forms), 
stag  (one  or  two  species),  sheep  or  some  similar  animal,  a  large 
toad,  and  a  bird.  The  recent  letter  of  M.  Anca  confirms  the 
occurrence,  in  this  grotto,  of  El^hag  africanut,  while  E.  antigtaa 
belongs  to  deposits  of  another  date.  We  have  therefore  here, 
aloi^  with  tj'pical  Koropean  forms,  as,  for  example,  stags  and 
beara,  which  are  quite  foreign  to  Sonthern  and  Eastern  Africa, 
and  of  which  even  Morocco  and  Algiers  possess  very  few  icpie- 
Bentatives  (bears,  perhaps  only  fossil,  in  caves),  a  small  number  rf 
aach  animals  as  no  longer  pass  beyond  the  region  of  the  desert, 
but  are  Nilotic  and  Abyc^sinian,  the  African  elepbant,  speciea 
of  hippopotamus,  and  a  hvKna,  not  the  striped  species  which  at 
present  lives  in  North  Afnca  and  frontier  India,  but  the  spotted 
bytena  which  inhabits  South  and  West  Africa.  These  Sicilian 
bone-caves  prove,  therefore,  the  existence  of  a  close  contact 
between  South-European  and  genuine  African  types,  which  is 
nowhere  seen  in  our  day.  This  fact  gains  in  importance  if  we 
bear  in  mind  that  similar  points  of  contact  could  also  be  pointed 
out  in  Spain,  at  the  time  when  the  prevailing  types  of  both  the 
Cannas  were  living.  It  must  not  be  overlooked  that,  at  an  earlier 
period  Cuvier  sought  the  nearest  representatives  of  our  dilovisl 
&una  in  Southern  Africa,  even  at  the  Cape ;  and  that  our  rich 
antilopean  fauna  of  Pikermi  and  Baltavar  baa  a  decided  Africso 
character. 

At  the  present  time  it  is  scarcely  possible  even  to  conjectare  in 
what  way  and  by  what  causes  the  disappearance  irom  Europe  of 
the  present  African  group  of  forms,  which  long  had  their  home 
in  onr  part  of  the  world,  was  brought  about.  M.  Anca  tells  us 
that,  even  during  the  existence  of  the  present  fauna,  a  connexion 
has  continued.  As  a  first  indication  of  a  communication, 
we  regard  the  submarine  ridge  stretching  from  Sicily  to  the 
opposite  coast  of  Airica,  and  respecting  which  Admiral  Sm3rth 
has  informed  us  that  it  comprises  the  extensive  plateaux  of  the 
"Adventure  Bank  "  and  the  Sldrki  Bocks,  which  must  be  the 
■unken  Ara  of  Virgil.  If,  however,  as  stated,  we  are  still  igno- 
rant of  the  CBuBes  of  these  changes,  we  are  nevertheless  already 
able  not  only  to  distinguish  in  the  present  population  of  Europe 
a  certain  number  of  independent  form-groups  of  faunas,  out  of 
which  the  present  population  of  Europe  nas  sprung;  but  we  can 
even  give  the  succession  in  which  they  have  appeared.  The  first 
still  capableofbeingrecognizedis  that  which  we  call  the^jWcon: 
it  has  long  since  disappeared ;  its  last  traces  in  Europe  are  made 
luunra  to  OS  by  M.  Anca.    The  second  Id  the'  oorthem,  the 
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remnants  of  which  Btill  continue  to  exist  on  our  high  moantuns, 
]ike  an  elevated  stratum  overlying  all  the  others  which  live  be- 
neath.  These  lowest  are,  on  the  one  hand,  the  western  fauna, 
which  we  designate  the  TAuitanian,  the  types  of  which  are  the 
forms  common  to  the  North  of  Africa  and  Europe ;  on  the  other, 
the  eastern  fauna,  which  we  may  perhaps  venture  to  call  the 
Asiatic,  and  which  is  broken  np  into  several  members,  depend- 
ing on  the  physical  differences  existing,  for  example,  between 
the  Caspian  Steppes  and  Asia  Minor. 

It  is  not  my  intention  here  to  point  out  what  relations  the 
superposition  of  the  individual  faunas  of  the  European  seas  bear 
to  this ;  but  we  may  draw  attention  to  the  fact  that  the  MoUusca 
which  Vienna  has  in  common  with  Senegambia  (as  Tugonia 
analina)  were  without  doubt  formerly  inhabitants  of  some  parts 
of  the  present  Mediterranean  east  of  Sicily,  probably  became 
extinct  dniing  the  diluvial  epoch,  and  were  subBcquently  unable 
to  regain  their  former  abode.  M'Andrew,  it  is  true,  informs 
US  that,  favoured  by  the  current,  some  tropical  species,  as, 
for  instance,  Ctftnba  olla,  make  their  way  through  the  Straits 
of  Gibraltar  to  the  North-African  coast ;  but  they  do  not  pro- 
ceed very  far,  and  the  character  of  the '  Mediterranean  fauna 
is  totally  distinct  &om  the  Senegambian.  We  are  accustomed 
to  consider  climatic  variations  as  the  essential  cause  of  all  these 
displacements  of  land-  and  sea-faunas  and  floras;  and  some 
distingnished  naturalists  in  Switzerland,  impressed  with  the 
great  effects  which  the  sirocco  produces  on  their  glaciers,  have 
thought  that  they  could  explain  the  greater  extension  of  the  ice- 
masses  in  former  times  by  its  absence.  In  this  way  they  have 
arrived  at  the  same  result  as  that  obtained  by  the  study  of 
paheontology,  geology,  and  geographical  distribution — namely, 
that  the  Sahara  Desert,  the  source  of  the  sirocco,  was  once  co- 
vered with  water.  Upon  the  heights  of  a  continental  Europe  a 
more  severe  climate  may  certainly  have  been  produced  by  such 
a  cause;  but  for  Europe,  broken  up  into  a  sort  of  archipelago 
(such  as  we  must  imagine  it  to  have  been  at  the  time  when  the 
Senegambian  MoUusca  of  to-day  were  living  near  Vienna),  no 
great  lowering  of  the  temperature  of  the  aea  could  have  resulted, 
and  the  whole  archipelago  had,  without  doubt,  notwithstanding 
the  absence  of  the  siioceo,  a  moderate  sea-climate. 

Questions  and  doubts  still  arise  on  all  sides,  but  we  are  at 
least  able  to  form  some  idea  of  the  path  we  hare  to  pursue  in 
■tndying  the  origiu  of  the  present  creation  from  the  preceding, 
and  by  which  It  will  be  possible  to  arrive  at  a  more  correct  con- 
ception of  the  repeated  changes  of  the  organic  world. 
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XLVII. — Further  Obtervations  on  Amoeba  villosa  <atd  other 
mdiffeium  BMzopodi.  By  G.  C.  Wallich,  M.D.,  F.LhS., 
F.G.S.,  &c. 

[Contmued  from  p.  371 .] 
[Plate  X.] 
Beforb  proceeding  to  offer  a  few  general  remarki  on  the  rela^ 
tioDs  of  Amaba  villosa,  and  two  other  forms  obtained  from  the 
same  locality,  with  the  rest  of  the  group  to  which  they  belong, 
it  is  desirable  that  I  ahould  adduce  some  supplementary  ob- 
servations  made  by  me  during  another  month's  study  of  these 


In  many  specimens  of  the  Ameeba,  and  more  especially  such  as 
appear  to  oe  in  full  vigour  of  growth,  the  protoplasm  in  densely 
charged  with  certain  granules,  of  larger  size  than  those  mere 
points  which  pervade  it  under  all  circnm stances,  but  neyerthelesB 
extremely  small.  If  examined  cursorily,  these  granules  may  rea- 
dily be  mistaken  either  for  extraneous  bodies  derived  from  with- 
out, or  for  mere  consolidated  particles  of  the  sarcode  itself.  They 
are  so  minute  as  to  render  it  difficult  to  trace  any  difference  in 
their  dimensions,  when  seen  nnder  the  medium  powers  of  the 
microscope.  But  their  aspect  when  isolated  along  with  a  thin  film 
of  their  sustaining  protoplasm,  and  examined  under  a  power  of 
from  four  to  five  hundred  diameters,  at  once  led  me  to  suspect 
their  crystalloid  character ;  and  this  view  was  fully  borne  out  oa 
submitting  them  to  a  still  higher  degree  of  magnifying  power; 
for  whilst  no  analogous  bodies,  or,  indeed,  any  insoluble  saline 
particles,  were  discoverable  in  the  material  in  which  the  Aiaaha 
were  contained,  these  crystalloids  proved  to  be  distinct  rhombo- 
hedrons  possessing  a  higher  index  of  refraction  than  water.  They 
measure  in  length  from  yj^^jth  to  ^jiji^th  of  an  inch,  with  a 
breadth  of  from  juJ^nth  to  j-^iVutb  of  an  inch.  Their  minute- 
ness rendera  the  precise  definition  of  their  angles  a  matter  of  con- 
siderable difficulty;  but  nevertheless,  by  taking  the  mean  of  a 
number  of  measurements,  I  found  the  more  obtuse  angle  to  be 
about  140°.  Hitherto  I  have  been  unable  to  determine  their  na- 
ture by  chemical  tests,  further  than  discovering  that  when  a  slide, 
on  which  a  number  of  the  Amaba  have  been  dried,  is  treated 
with  dilute  hydrochloric  acid,  all  trace  of  the  crystals  is  entirely 
lost.  Coupling  their  rhomhohedral  figure  with  this  fact,  it  seems 
probable  that  they  may  consist  of  carbonate  or  some  other  salt 
of  lime.  This,  however,  is  a  point  demanding  further  carefdlin- 
veetigation.  I  may  mention  that  precisely  similar  crystalloida 
have  also  been  detected  by  me  in  the  sarcode  of  Euglypha,  Ar^ 
cella,  and  AcatUHotnttra.  (See  Fl.  X.  fig.  7.)* 

*  As  is  well  known,  "  pnnnadc  ojstali "  were  observed  by  Hniley  in 
ThaituticoUa. 
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In  addition  to  these  crystalloidB,  which  seem  tA  occur  moro 
largely  in  Mine  individuals  than  in  others,  two  other  kinds  of 
corpuscles  are  to  be  found.  Both  have  a  spherical  outline,  and 
are  not  discoidol,  as  may  be  seen  on  watching  them  roll  over  when 
at  the  immediate  extremity  of  a  puudopodium.  They  vary  from 
jyjjjith  to  T^W^  °^  '^  ^'^  ^^  diameter,  are  devoid  of  any  ap- 
preciable cell-mill,  even  when  examined  under  the  higher  powers 
of  the  microscope,  and  are  formed  of  a  peripheral  layer  of  pale, 
nearly  colourless,  granular  protoplasm  surrounding  a  clear  fluid 
centre,  the  average  diameter  of  which  is  about  i^T^th  of  an  inch 
(fig.  5).  To  these  bodies  (which  are  in  all  probability  identical 
with  the  "  discoid  ovules  "  described  by  Carter,  in  bis  admirable 
observations  on  the  Organization  of  the  Infusoria  of  Bom- 
bay*, as  occurring  in  A.  Gleicketdi,  and  as  also  seen  in  A, 
verrueotay)  I  have  applied  the  term  nucleated  corpuscles,  as  not 
involving  a  function  which  most  still  be  regarded  as  only  hypo- 
thetical, although  I  fully  agree  with  Mr.  Carter  in  the  view  that 
these  bodies  perform  some  important  part  in  the  process  of 
rq)rodnction.  The  second  kind  of  sphencal  corpuscle  to  which 
allusion  has  been  made,  although  not  nucleated  aa  in  the  former 
case,  appears  destined  to  exercise  the  function  of  a  true  ovule  in 
some  of  the  BhiKopods,  if  not  in  all,  as  shall  presently  be  shown ; 
and  therefore,  taking  into  consideration  the  very  marked  re- 
semblance of  the  latter,  in  all  save  the  trivial  item  of  depth  of 
colour,  to  the  "yellow  bodies"  met  with  in  the  Foraminifera,, 
Polycyatina,  Thalassicollidie,  Acanthometriua,  and  two  new  fami- 
lies I  propose  to  establish  for  the  reception  of  certain  allied  but 
hereb^ore  imperfectly  understood  pelagic  genera,  it  appears 
absolutely  necessary  to  distinguish  between  the  two  kinds  of 
stmctuie. 

To  these  bodies  I  have  accordingly  given  the  name  of  Sarco- 
blasts.  In  Amceba  they  are  somewhat  larger  than  the  nncleated 
corpuMles,  being  from  ^<n)irth  to  i-^^'*  '^^  ^"  ^^^^  i°  diameter. 
In  their  earUer  stages  they  present  a  faint  yellow  tint,  are  some- 
what oily-lookiag,  but  Euterwards  become  almost  colourless. 
They  are  distinctly  granular,  nearly  homogeneous  throughout, 
and,  like  the  corpuscles,  devoid  of  cell-wall  (fig.  6) .  Both,  how  - 
ever,  are  distributed  e^^uably  through  the  codosarc,  and  take  an 
equal  share  in  the  pseudocyclosis  which  involves  all  foreign 
matters  and,  under  certain  circuniBtances,  the  nucleus,  con- 
tractile vesicle,  and  vacuoles. 

There  seems  reason  to  believe  that  all  organic  substsnces  in- 
tended for  food  are  invariably  subjected  to  the  digestive  process 
through  the  medium  of  vacuolar  cavities  specially  extemporized 

,*  Ano.Nit.HiitKr.2.  TaLxytu.pL6.fig.G.       f  ifiuf.voLxx.p.37. 
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fortlieir  reception.  In  the  case  of  insoluble  snbstances — snch  as 
particles  of  mineral  matter,  many  of  which  effect  an  entrance  into 
the  endosarc  of  the  Amoebans,  either  along  with  alimentary 
matter  or  accidentally — the  vacuolar  cavity  is  not  necesiarUy 
present,  but  the  atom  simply  rests  within  the  protoplasm.  In 
A.  vUlosa  the  food-vacnoles  are  generally  observable,  although 
with  difficulty  when  the  body  is  much  distended  by  extraneoua 
substances  and  endogenous  organic  granules.  In  some  speci- 
mens they  are  very  strikingly  developed.  For  these  vacuoles  I 
propose  the  term  food-vacuoles,  in  contradistinction  to  the  simple 
vacuoles  which  form  and  disappear  spontaneously  within  the 
protoplasmic  substance  and,  when  in  such  great  numbers  as  to 
impart  an  almost  pareuchymatous  character  to  portions  of  the 
structure,  apparently  forebode  its  disruption  or  death. 

From  the  manner  in  which  the  food-vacuoles  arc  formed  at 
the  surface — in  Amceba  by  the  coalescence  of  pseudopodia  which 
envelope  the  object  about  to  be  incepted,  and  in  Actinophrys,  by 
the  projection  of  a  coarse  irregular  network  of  ectosarc,  aided  by 
the  coalescence  of  the  pseudopodia  in  the  immediate  vicinity- 
it  would  appear  that  a  certain  quantity  of  the  surrounding  water 
is  always  admitted  into  the  newly  formed  cavity.  This  water  is 
probably  essential  to  the  due  performance  of  the  digestive  process, 
and  in  part  enters  into  the  composition  of  the  alimentary  fluid. 
On  the  other  hand,  it  ia  probable  that,  in  certain  cases,  a  portion 
of  the  water  becomes  absorbed  by  endosmosis,  without  under- 
going chemical  change,  more  especially  where  the  food-particles 
have  been  completely  dissolved  through  the  digestive  process. 
In  this  condition,  the  vacuoles  may  frequently  be  seen  ahariag 
in  the  pseudocyclosis,  till  by  slow  degrees  they  entirely  dis- 
appear,—the  effete  watery  particles,  as  I  have  already  stated, 
l^g  then  poured  exosmotically  into  the  contractile  vesicle,  and 
ultimately  discharged. 

In  my  previous  notice  I  drew  attention  to  the  highly  deve- 
loped membranous  capsule  within  which  the  nucleus  of  A.  vU- 
loia  is  contained.  According  to  Carpenter  (the  latest  authority 
on  the  subject)*,  the  nucleus  of  Anusba  presents  "  the  aspect  of 
a  clear  flattened  vesicle  surrounding  a  soud  and  usually  spherical 
nucleolus,  and  ia  adherent  to  the  inner  portion  of  the  ectoaarc, 
and  projecta  from  it  into  the  general  cavity."  Carter  also  de- 
Bcribes  it  "  as  an  organ  situated  on  the  outer  portion  of  the 
sarcode,  which,  when  well  marked,  presents  under  the  micro^ 
scope  the  appearance  of  a  full  moon  (to  use  a  familiar  simile), 
with  similar  alight  cloudiness."  He  adds,  "  It  is  discoid  in 
shape,  of  a  faint  yellow  colour,  and  fixed  to  one  side  of  a  traiia- 

*  IntrodnctiTO  to  the  Stnily  of  the  Foramuufera,  London,  1862,  p.  34. 
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pirent  eapsnle,  which,  being  more  or  less  larger  than  the  nucleus 
itself,  causes  the  latter  to  appear  aa  if  surrounded  by  a  narrow 
pellucid  ring"*. 

Now,  whUst  both  these  obserrers  speak  to  a  vesicular  bouu> 
dary  to  the  nucleus,  it  b  evident,  I  think,  that  they  do  not 
allude  to  that  highly  specialized  membranous  covering  which 
is  so  remarkably  manifest  in  A.  villosa,  and  is  actually  sepa- 
rable from  the  body.  The  point  is  not  so  immaterial  as  it 
would  seem  to  be  at  the  first  glance,  inasmuch  as  a  definite 
vesicular  covering  has  also  been  supposed  by  Clapar^e  and 
others  to  appertain  to  the  contractile  vesicle  of  Aclinophrys, 
whereas,  as  I  shall  presently  endeavour  to  show,  none  is  in 
reality  present  either  in  the  contractile  vesicle  of  that  genus  or 
of  Amaba ;  and  hence  the  character  becomes  to  this  extent  a 
distinctive  one.  Moreover  it  is  important  from  its  at  once 
stamping  as  complete  the  analogy  I  desire  to  dran  between  the 
nucleus  of  Amaba  and  of  Plagiocantha,  ThalassicoUa,  Aeantho- 
metra,  and  Dictyocha,  whereby  the  relation  of  the  several  parts 
to  each  other  in  these  genera  although  belonging  to  a  distinct 
order,  becomes  intelligible. 

The  position  of  the  nucleus  in  Amaba  villosa  has  already  been 
sbown  to  be  variable.  I  am  not  aware  that,  under  any  circum- 
stances, the  nucleus  of  this  form  can  strictly  be  said  to  adhere 
to  the  inner  portion  of  the  ectosarc,  as  indicated  by  Carpenter, 
or  to  be  situated  on  the  outer  portion  of  the  endosarc,  as  stated 
by  Garter — its  temporary  location  in  the  vicinity  of  the  villous 
patch,  spoken  of  in  my  former  paper,  being  due,  as  I  conceive,  to 
that  more  highly  diSerentiated  condition  of  the  posterior  part  of 
the  organism  which  constitutes  so  strikingafeaturein^.ciZ^Ewa. 
I  have  aa  yet  been  unable  to  ascertain  positively  the  manner  in 
which  both  nucleus  and  contractile  vesicle  are  periodically  sus- 
tained near  the  villous  patch ;  but,  from  the  constricted  shape 
frequently  assumed  in  this  region,  and  the  tendency  to  project 
the  pseudopodia  principally  from  the  advanced  or  anterior  por> 
tions  of  the  body,  there  can  be  little  doubt  that  it  is  brought 
about  by  the  augmented  contractile  power  of  the  posterior  ex- 
tremity. On  the  same  hypothesis  we  may  account  for  that 
peculiar  state  in  which  a  mass  of  granular  matter,  resembling 

*  On  the  Orguuiatioii  of  the  Infuioria,  Ann.  Nat.  Hi<t.  ki.  2.  voL  zriii. 
p.  221. 

Mr.  Carter  it  of  opinion  that  there  is  a  eeatntl  cavity  tn  Amaba,  at  times 
diitcQiible  with  niter.  Thus  he  ipeakB  of  an  "Amccbous  cell  under 
■pberical  di«teniion."  This  may  account  for  the  view  held  by  him  with 
rt^rd  to  the  potitioQ  of  the  nucleus  in  the  Bombay  form;  but  I  ronat 
distinctly  abierve  that  no  tuch  CAvity  is  present  in  A.  vilhaa.  (Ann.  Nat. 
Hist.  vol.  xviii.  p.  223,  wad  explanation  appended  to  flg.  1.  plate  5,  accom- 
panying hii  paper.) 
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that  of  the  trne  nadens,  tnd  which  ia  derired  in  all  protnbili^ 
from  the  sarcoblaata  abeady  referred  to,  becomes  first  a^regatcd 
in  that  region.  It  only  remains  to  be  further  noticed  regarding 
the  DucleuB,  that  in  that  condition  of  the  oi^aniam  in  whicli  a 
very  limited  quantity  of  foreign  matter  is  present,  and  the  crys- 
talloids, nncleated  corpuscles,  and  sarcoblaxts  are  most  aban> 
dant,  this  organ  freqaently  undet^oes  subdivision — two  separate 
nuclei  occurring  under  these  circumstanceB,  and  sometimes,  but 
much  more  rarely,  three.  Endogenous  Bubdirision  (that  ia, 
endogeuous  with  reference  to  the  capsule)  does  not  take  place  in 
such  cases,  but  nucleus  and  capsule  both  undergo  complete  and 
simultaDeona  binary  division.  I  am  unable  to  say  whether,  in 
those  examples  that  present  three  nuclei,  the  whole  of  these  be- 
come separated  by  one  duplicative  act  or  by  two.  It  has  already 
been  shown  that  where  the  multiple  nuclear  bodies  supervene 
on  the  accumulation  of  granular  matter  at  the  posterior  portion 
of  the  Amaba,  I  failed  to  trace  any  capsular  coreringa.  It 
Bcems  probable,  therefore,  that,  in  the  former  case,  the  procesa 
may  be  regarded  as  one  of  simple  fission,  in  the  latter,  of  mole- 
cular segregation*.  But  on  this  head  anything  like  positive  in- 
formation is  still  wanting. 

Great  diversity  of  opinion  seems  to  exist  amongst  naturalists 
not  only  regarding  the  office,  but  also  the  actual  structure  of  the 
"contractile  vesicle."  That  misapprehension  should  exist  on 
the  subject  is  by  no  means  surprising,  however,  when  we  bear 
in  mind  that  the  name  has  been  indiscriminately  applied  both 
to  the  riiytfamically  contracting  organ  of  the  Rhiiopods  and  of 
the  true  Infusoria,  and  that,  under  the  supposition  that  identi^ 
of  action  involves  identity  of  conformation,  a  true  vesicular  wall 
has  been  assigned  by  several  of  our  most  eminent  writers  to  the 
pulsating  cavity  of  the  former  group  of  oi^nisms.  Withoat 
entering  at  present  upon  the  question  whether  the  Rhisopoda 
ought  to  be  regarded  as  unicellular,  multicellular,  or  altogether 
devoid  of  cell-structure,  I  would  observe  that,  if  the  presence  of 
such  structure  within  the  substance  of  certain  members  of  the 
Amoeban  group  has  not  been  already  demonstrated  by  tlie  per- 
haps less  definite  examples  adduced  by  Carter  and  others,  the 
indisputable  envelopment  of  the  nuclear  body  of  AmcAa  viUott 
^  a  distinct  memoranous  capsule  at  osce  settles  the  point, 
but,  on  the  other  hand,  my  own  observations  tend  to  prove  that 
this  structure  is  only  to  be  met  with  in  the  two  higher  orders  of 
the  Uhitopods,  and  not  in  the  lowest  order,  which,  according  to 


tranapsreat,  gisnuliferoui  cells."    (See  hit  paper  on  the  Organiiation  of  Ii^ 
futons,  Aon,  Nat.  Hiit.  ter.  2.  vol.  sriii.  p.  226.) 


*  Cuter  describet  a  tomevhst  timilar  procett  at  oceiurmg  in  Ama&a 
radioia,  tnd  "  ending  in  tbe  prodnction  of  a  matt  of  tpheri^,  delicate, 
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mj  amngement,  compriseB  tbe  Gromida,  7onimmifei«,  and 
Folmstina.  In  theae  families,  the  nuclear  graniiles  are  diffiued, 
and  aaaame  the  multiple  character  of  BarcoblastCj  which,  on 
separation  from  the  parent  Barcode,  constitute  tbe  mdiment  or 
"  primordial  segment "  of  tbe  new  brood. 

In  m^  experience,  the  contractile  reside  does  not  make  its 
appearance  either  in  the  Hekfnbu  ata  (which  constitate  the  first 
or  lowest  order)  or  tbe  Fboxodxbhata  or  second  order  (which 
comprises  the  Thalassicollidie,  Acanthometrina,  and  their  allies), 
bat  occurs,  for  the  first  time,  in  the  third  order  or  Peotbina,  in 
which  I  associate  the  AcUnopkryna,  Lagynida,  and  Amednnar— 
the  name  of  this  order  being  adopted  from  tbe  classification  of 
MM.  Glaparede  and  Lacbmann,  who,  in  like  manner,  aasociatfl 
Actinaphrt/s  and  Atmdia,  bat  on  widely  different  grounds  from 
thoBe  that  have  led  me  to  assume  their  ordinal  unity. 

In  the  third  order  both  nucleus  and  contractile  vesicle,  I  be- 
lieve, are  invariably  present,  althong|h  naturally  difficult  of  detec- 
tion in  tbe  testaceous  genera.  The  latter  organ,  however,  in  so 
far  as  my  eiperience  of  living  representativea  of  nearly  every 
important  form  enables  me  to  arrive  at  a  correct  opinion  on  tbe 
subject,  ought  not  to  be  regarded  as  a  definite-walled  contractile 
sac,  distinct  in  composition  from  the  remainder  of  the  proto- 
plasmic matter,  but  simply  as  a  specialized  vacnolar  emtj  forvud 
out  of  a  portion  of  the  ectosarc. 

Mr.  Carter,  in  hia  paper  on  the  Organization  of  the  Infusoria, 
already  referred  to  {I.  c.  p.  130),  says,  "  That  the  vesicula  is  a 
distinct  organ,  and  not  merely  a  space  like  the  digestive  globule, 
might  be  inferred  from  its  always  appearing  in  tbe  same  place 
in  the  same  species  "  *.  For  reaeons  already  adduced,  I  am  in- 
clined to  regard  it  in  an  opposite  hght — that  ia  to  say,  as  merely 
a  space  bounded  by  a  layer  of  ectosarc,  and  not  by  a  membranous 
w^  of  distinct  ongin  and  character.  And  I  think  my  view  will 
be  at  once  recc^nized  as  correct  when  it  is  taken  into  considera- 
tion that  we  constantly  see  multiple  contractile  vesicles,  not  only 
already  formed,  but  actually  forming  under  our  eyes  and  again 

*  On  leferenoe  to  vlud  hu  been  stated  in  a  preceding  P*K^  it  *riU  b« 
seen  that  Dr.  Carpenter  apeaks  of  the  nuclear  capsule  ai  "  a  clear  flattened 
veaicle ; "  whilst  he  conuden  the  contractile  veiicle  to  be  "  a  vacuole  with 
a  defined  wall"  (Introduction  to  the  Stud;  of  the  Foranunifera,  p.  14). 
Ur.  Carter,  again,  describei  the  nucleus  u  discoid  in  shape,  and  fixed  to 
one  side  of  a  traDsparent  capsule,  nheresa  he  refers  to  the  contractile  or^an 
u  "  distinct  and  not  merely  a  apace  like  a  digeative  globule."  In  directing 
attention  to  tfaeie  definitiani,  1  am  deiirous  of  showing  that  both  tbeae 
authoritiea  express  their  opinions  on  the  subject  with  a  deeree  of  reserve 
which  wu  fully  warranted  under  the  circumstances,  but  which  leaves  the 
proo&  u  to  tbe  existence  of  a  true  membranona  veaicle  in  one  case  depend- 
ent on  equal  proofs  of  i|a  existence  being  fbrthcoming  in  the  other. 
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coalesong  to  constitute  a  single  eavit^,  or,  as  h^pena  oeeuimi- 
ally,  each  underling  a  separate  systole.  This  I  maintain  could 
not  possibly  take  place  except  under  the  conditions  I  bare  en- 
deavoured to  describe. 

The  vacuoles  within  which  organic  substancea,  or  animalcules, 
incepted  for  food  become  amenable  to  the  digestive  process  are 
similarly  conatitoted ;  and  if  what  hss  been  advanced  by  tne  in 
my  previous  paper  be  correct  (that  u  to  say,  if  endosarc  and 
ectosarc  are  not  permanent  portions  of  the  Rhiiopoda]  Btmcttue, 
but  mutually  and  temporarily  convertible  ooe  into  the  other),  it 
is  manifest  that  the  higher  state  of  differentiation  exhibited  by 
the  vacuolar  wall  is  wholly  due  to  a  lilce  cause,  namely,  contact 
with  a  portion  of  the  surrounding  flaid. 

I  am  well  aware  that  the  permanently  visible  villous  area  of  tbe 
Hampstead  Amaba  appears  to  militate  in  some  measure  against 
the  universal  correctness  of  this  hypothesis.  But-I  have  already 
stated  that  this  species  can  'hardly  fail  to  be  regarded  as  em- 
bodying the  highest  type  of  Rhizopod  hfe,  and  as  brid^ng  over 
the  hiatus  between  true  Rhizopod  and  true  Infasorial  organi- 
sation. If  a  boundary  exists  at  all  between  these  two  great 
groups  of  the  Protozoa,  it  will,  I  think,  be  found  to  consist  in 
this — that  whereas  io  the  Rbizopods  there  is  uo  permanent 
orifice  for  the  inception  and  extrusion  of  foreign  or  effete  matter, 
and  the  endosarc  and  ectosarc  are  not  permsnent  portions  of  the 
organism,  but,  as  already  maintained,  mutually  convertible  one 
into  the  other,  in  all  mature  Infusorial  forms  permanent  orifices 
occur  for  the  inception  and  extrusion  of  such  matter,  and  there 
is  no  convertibility  of  parts  once  established*.  Hence,  even 
granting,  for  the  sake  of  argument,  that  the  villous  patch  in 
Amceba  villosa  is  not  only  permanent  in  position  as  regards  the 
rest  of  the  body,  but,  in  a  like  sense,  permanent  in  composition 
during  the  entire  period  of  the  individual's  existence,  I  contend 
that  we  should  not  be  warranted,  on  this  ground  alone,  in  press- 
ing  such  an  objection.  But  I  am  by  no  means  prepared  to  allow 
that  such  a  permanent  condition  of  the  villous  region  does  exist, 
inasmuch  as  it  appears  to  me  to  be  far  more  probable  and  conform- 
able with  the  phenomena  referred  to,  to  assume  that  a  slow  but 
constant  interchsnge  of  protoplasmic  matter  takes  place  there, 
as  it  does,  although  more  rapidly  and  perceptibly,  in  the  other 
portions  of  the  structure. 

During  the  bygone  month  I  have  seen  numerous  examples  of 
the  infundibulirorm  excretory  tubule  oi  A.vilhsa.  But  I  have 
likewise  been  able  to  satisfy  myself  that  this  tubule  is  an  extern- 

*  A^lanchna  fumiahet  no  valid  objection  to  this  genendicatioQ,  even  if 
we  heutate  to  accept  tlie  mo«t  recent  views  proniulgated  regarding  it» 
■tructuie;  for  one  orifice  mty  serve  both  purpoaei. 
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porized  part  of  the  organiam,  and  that,  in  many  cases,  the  layer 
of  protopUsm  which  coDEtitutes  it  daring  the  extrusion  of  effete 
matter,  and  occasionally  also  of  minnte  but  perfectly  formed 
AnuBba,  is  actually  disengaged  along  with  the  ohJN^  whose 
egress  from  the  main  body  it  presides  over  and  probably  effects ; 
Bo  that  even  here  we  encounter  pbenomens  which,  althoi^h  as 
yet  inexplicable,  tend  directly  to  prove  the  accuracy  of  the 
views  referred  to.  In  short,  the  vacuolar  sac  becomes  the 
tubule,  being  in  some  cases  reabsorbed  into  the  substance  of 
the  body,  in  others  actually  expelled  entire,  as  shown  in  Fl.  IX, 
figs.  3  &  4. 

Again,  it  appears  to  me  that,  assuming  the  hypothesis  to  be 
admissible,  we  not  only  render  intellisible  the  mysterious  and 
otherwise  inexphcable  properties  of  sarcode,  but  find  a  clue  to 
the  determination  of  the  function  performed  by  the  contractile 
vesicle. 

I  am  able  fully  to  confirm  the  statement  of  Carter  that  this 
body  invariably  discharges  itself  eitemally  in  the  Rhizopods, 
although  aware  that  this  view  is  opposed  by  M.  Lachmann  and 
others.  The  orifice  through  which  the  discharge  of  its  watery 
contents  is  efiected  is  not  of  a  permanent  nature,  but,  like  the 
tubule  occasionally  seen  in  the  region  of  the  vilh,  comes  into 
existence  only  under  the  operation  of  the  force  that  distends  the 
wall  and  eventually  bursts  it.  We  frequently  see  that  the  syBtoIe 
of  the  vesicle  is  mterrupted  before  the  entire  obliteration  talies 
place,  which  most  commonly  occurs.  But  it  is  a  mistake  to 
suppose  that  the  circular  outline  then  left,  and  which  forms  the 
basis,  as  it  were,  of  the  vesicle  when  renewed,  represents  the 
orifice  by  which  the  contained  fluid  escaped.  That  orifice  we 
can  very  rarely  detect,  even  under  the  highest  powers  of  the 
microscope*.  I  can  personally  speak  to  its  subtle  but  neverthe- 
less appreciable  character,  having  watched  its  action  for  a  con- 
siderable period  on  two  occasions,  in  Bengal — namely,  in  an 
Amceba  closely  allied  to,  if  not  identical  with,  A.  viUosa,  and  in 
a  Kerona,  its  distinctness  in  the  Infusorial  animalcule  being 
only  rendered  greater  by  the  greater  ease  with  which  the  latter 
was  maintained  in  the  position  best  fitted  to  carry  on  the  ob- 
servation. 

Mn  Carter,  in  describing  the  contractile  vesicle  {he.  cit.),  says 
it  is  neither  a  circulatory  nor  a  respiratory,  but  an  excretory 
organ,  and,  referring  more  particularly  to  Amceba  and  Aclmo- 
phrys  Sol,  he  adds, — "  During  the  act  of  dilatation,  the  vesicula 
projects  far  above  the  level  of  the  peUicula,  even  so  much  so  as 

*  I  iTOuld  diitinctly  guard  myself  against  appearing  to  conv^  the  idea 
of  a  vaivular  opeuDg  tuch  at  ii  auppoaed  to  exiit  bjr  Wetton  m  Actmo- 
phryi  Sol  (Quart.  Journ.  Micr.  Soc.  vol.  iv.  p.  116). 
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occasionally  to  fonu  an  elongated,  transparent,  mammillifona 
eminence,  which,  at  the  moment  of  contraction,  subsides  pre* 
deely  like  a  blister  of  some  soft  tenacious  substance  that  has 
been  pricked  vrith  a  pin"  *.  Mr.  Carter  does  not  mention  any 
special  excretion — that  is  to  say,  whether  he  means  the  excretion 
of  effete  nutritious  matter  or  water  only.  If  the  latter,  I  en- 
tirely agree  with  him — my  view  being  that,  whilst  the  general 
substance  of  the  body  absorbs  water  from  the  surronnding  me- 
dium by  endosmotic  action,  and  partly  also  by  admission  m 
masse  into  the  extemporized  food-vacuoles ;  through  the  ageniy 
of  the  opposite  or  exosmotic  action  the  fluid  is  poured  into  the 
contractile  vesicle,  gradually  distending  it,  as  described,  until 
rupture  ensues.  The  moment  that  the  tension  on  the  most  pro- 
minent and,  consequently,  the  moat  attenuated  portion  of  the 
reside  is  relieved  by  the  escape  of  its  contents,  the  orifice  be- 
comes obliterated  by  the  union  of  its  edges,  and  the  process  ib 
repeated.     In  this  sense,  then,  the  contractile  vesicle  may  be 

Xded  as  a  true  water-vascular  and  excretory  oi^;an.  I  need 
add  that,  according  to  my  own  experience,  and  in  ac- 
cordance with  the  opinion  expressed  by  several  eminent  ob- 
servers, the  contractile  vesicle  takes  no  share,  under  any  circum- 
atances,  in  the  capture,  inception,  or  extnuion  of  any  soUd 
aubstances. 

In  a  former  pi^,  allusion  has  been  made  to  a  mode  of  repro- 
duction which,  although  closely  bordering  on  simple  gemmation, 
must,  I  think,  rather  be  regarded  in  the  light  of  viviparous 
parturition.  Ihadnever  noticed  it  prior  to  my  recent  and  almost 
continuous  observation  of  the  Hampstead  Amaba,  nor  am  I 
aware  that  it  has  previously  attracted  the  attention  of  other 
naturalists,  although  M.  Jules  Haime  records  examples  amongst 
the  Infusoria  in  which  minute  bodiea  ejected  from  the  body  of 
the  parent  have  become  converted  into  young  animals  whtlst 
■till  under  observationf .  In  Amtsba,  however,  snch  an  oversight 
may  easily  be  accounted  for  by  the  circumstance  that  the  newly 
lib^ted  individuals  are  so  minute,  in  comparison  with  the 
parent  form,  as  to  be  barely  distinguishable  nnless  examined 
tmder  high  powers  and  with  a  knowledge  of  their  origin.  They 
rarely  measure  more  than  jj^ii^th  to  teVs*^  °^  ^°  ^°^^  "^  '^^ 
most  extended  state,  and  yet,  when  carefully  analysed,  Exhibit 
nucleus,  contractile  vesicle,  villous  tuft,  and  even  protoplasmic 
granules,  with  every  distinctive  character  discernible  in  the  parent 
from  which  they  sprang.  It  is  also  a  very  significant  and  re- 
markable fact,  that,  even  in  this  minute  stage  of  their  existence, 

*  Ann.  Nat.  Hitt  *er.  2.  vol.  xriii.  p.  126. 

t  Cuter  on  the  Orgnnization  <d  Infiuoria  (Ann.  Nab  Hiit.  ler.  3. 
vol.  iviii.  p.  223. 
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t)iej  throw  out  pBeudopodial  proccBBes  bo  varions  in  oatline  that, 
were  it  legitimate  to  base  specific  distinctions  on  anch  variations, 
we  might  have  nearly  eveir  form  heretofore  regarded  as  spe- 
cifically distinct  by  some  observers  produced  from  one  parent 
source.  Indeed,  conpliog  this  fact  with  others  bearing  on  the 
ssme  subject,  although  not  prepared  to  afiBrm  that  the  whole  of 
the  varieties  of  Amaba  are  reducible  to  a  single  primary  specific 
tjrpe,  [  candidly  confess  that  the  balance  of  evidence  appears  to 
me  to  point  towards  such  a  conclusion,  and  to  indicate  that  the 
divergences  in  form  and  outward  characters  may  be  wholly  de- 
pendent on  the  local  and  even  temporary  conditions  of  the  me- 
dium in  which  the  young  animal  happens  to  make  its  appear- 
ance in  the  world. 

It  is  one  of  the  most  perplexing  accompaniments  of  micro- 
scopic research,  that,  in  addition  to  the  ordinary  difficulties  at- 
tending the  study  of  the  reproductive  phenomena  in  organisms 
which  admit  of  observation  by  the  unaided  vision  or  with  the 
aid  of  low  magnifying  powers,  the  chances  are  greatly  against  our 
having  the  object  under  our  eye  at  the  exact  moment  that  the 
phenomena  are  taking  place  which  we  desire  to  witness.  From 
the  extreme  rapidity  with  which  they  are  sometimes  completed, 
compared  with  analogous  processes  in  the  higher  orders  of 
being,  this  result  is  scarcely  surprising,  even  if  we  treat  lightly 
the  difficulty  inseparable  from  the  tmrtej  of  vital  actions  on 
so  minute  a  scale.  On  the  other  hand,  there  is  reason  to  fear 
that  erroneous  interpretations  have  often  been  put  apon  micro- 
scopic phenomena  in  consequence  of  a  failure  on  the  part  of  the 
observer  to  watch  them  from  their  commencement  to  their 
termination*.  The  following  instances,  whidi  are  not  the 
only  ones  that  have  presented  themselves  to  my  notice  during 
my  recent  dose  scrutmy  of  the  indigenous  Rhitopods,  will  prove 
the  truth  of  this  remark. 

Fig.  11  represents  an  abortive  effi>rt  at  division  taking  place 
in  a  specimen  of  Amasba  radioaa.  It  will  be  seen  that  noUiinv 
could  be  less  conformable  with  the  pubhshed  descriptions  and 
figures  of  that  form  than  the  individual  here  portrayed.  But 
nevertheless  I  can  vouch  for  its  being  the  form  which  haa 
been  so  named,  not  only  from  the  fact  of  the  locality  in  whi<^ 
it  was  found  containing  numeroos   specimens  unmixed  with 

*  The  drying  up  of  the  minate  portion  of  water  in  which  living  or- 
ganiima  are  being  iubmitted  to  latig-«ontinued  observation  under  tba 
microBCope  ma;  be  vet;  succeedully  obviated  by  reiting  the  alide,  wbea 
not  actually  required,  acrou  the  mouth  of  a  nine-sLku  coutaiaiug  wata, 
EUld  carefully  placiog  a  strip  of  fine  calico  acrou  tue  thin  cover,  with  its 
ends  han^ng  donu  into  the  fluid  in  auch  wife  a*  to  allow  capilla^  attrac- 
tion to  do  aU  that  is  requisite. 
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otber  varietiea,  but  from  the  specimeo  itself  having  tUtimately 
assumed  all  the  characteristics  of  A.  radiosa  immediately  after 
the  terminatioo  of  the  appearanceB  depicted  in  the  figure. 

Judging  from  the  appearances  at  first  presented,  I  naturally 
expected  the  occurrence  of  binary  division — two  lobes  ioBtead 
of  three  being  then  only  visible;  and  accordiogly  I  directed 
special  attention  to  the  share  taken  in  the  process  by  the  nucleus 
and  contractile  vesicle.  But  these  bodies  gave  do  sign  of  partici- 
pation beyond  passing  several  times,  during  the  ordinary  con- 
tractile movements  of  the  lobate  masses,  through  the  connecting 
iathmusea,  either  iuto  the  same  or  into  separate  lobes.  No 
pressure  was  exerted,  nor  was  the  form  assumed  due  to  the 
juxtaposition  of  foreign  matters.  Nevertheless  fission  did  not 
take  place ;  and  after  an  hour's  apparently  incessant  struggle  to 
part  company,  during  which  period  the  lobes  and  isthmuses 
aid  not  materially  alter  their  relative  proportions,  the  three 
portions  gradually  coalesced,  and  the  specimen  moved  away 
energetically,  putting  forth  the  tapering  and  radiate  paeudopodia 
supposed  to  be  distinctive  of  Amceba  radiosa. 

It  is  no  doubt  true  that  the  unity  of  the  nucleus  may  have 
interferedwith  the  consummation  of  the  process.  But  here,  again, 
generalization  fails  to  some  extent ;  for  on  two  occasions  I  have 
seen  Amteba  villoga  divide  without  the  nucleus  being  involved. 
In  both  cases  the  villous  patch  was  nearly  equally  parted ;  only 
that  half  of  the  body,  however,  which  retained  the  nucleus 
moved  about  vigorously  and  exhibited  the  typical  characters, 
whilst  the  other  half  assumed  a  spherical  shape,  and  merely 
oscillated  very  slowly  and  steadily  to  and  fro  on  the  same  spot, 
without  projecting  pseudopodia,  or  materially  altering  its  out- 
line. 

In  these  examples,  also,  all  undue  pressure  was  avoided ;  and 
the  extrusion  of  nei^Iy  the  whole  of  the  effete  alimentary  par- 
ticles by  each  half — which  I  have  firequently  found  to  be  the 
precursor  of  the  process  of  fission — took  place  almost  at  its 
commencement. 

The  third  example  I  have  to  mention  occurred  in  a  lai^ 
specimen  of  Antinophrya  Eickhomii  which  I  disengaged  from  the 
Bide  of  the  vessel  to  which  it  was  adhering,  and  carefully  placed 
for  observation  in  u  watch-glass.  When  removed,  it  was  appa- 
rently undergoing  the  common  process  of  binary  division.  At 
all  events,  whether  that  process  was  going  on  or  the  case  was 
one  of  "  zygosis  "  or  amalgamation  of  two  individuals,  it  is  quite 
certain  that  there  was  a  partial,  but  nevertheless  effective, 
fusion  of  the  sarcode  substance  at  the  constricted  portion.  In 
this  species,  as  shall  presently  be  shown,  the  nuclear  bodies  are 
amall  and,  generally  speaking,  multiple.     Hence  no  mforma- 
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tion  was  derivable  from  their  diatribution.  The  contractile 
Tesiclea  were  multiple  also,  two  being  distinctly  viaible,  and  in 
regular  rhythmical  action  tdong  the  peripheral  plane  of  each  half; 
whilat  others  may  have  been  present,  but  obscured  on  the  upper 
or  under  surfaces  of  the  structure.  When  first  seen,  the  well- 
marked  peripheral  layer  of  protoplasmic  cellules  belonging  to 
each  half  was  uninterrupted  at  the  constricted  portion ;  and 
around  the  latter  was  a  somewhat  irregular  zone  of  bubble-like 
protoplasm,  which  merged  into  that  of  the  masses  on  either  side 
of  it.     But  soon  the  constriction  became  more  and  more  com- 

Slete;  and  after  a  time  the  two  halves  were  held  together  only 
y  a  narrow  isthmus  of  sarcode.  At  this  stage,  however,  a  re- 
trogressive action  commenced,  and  ultimately  the  two  portions 
became  fused  into  a  single  Actirwpkrys.  No  movement  was 
observable  except  on  the  systole  of  the  contractile  vesicles,  when 
the  half  on  which  the  vesicle  was  situated  oscillated  slightly,  but 
very  perceptibly.  I  have  only  to  add  that  no  other  specimen  waa 
placed  on  the  watch-glass  duringthese  appearances,  which  lasted 
over  a  period  of  four  hours.  The  single  specimen  then  measured 
fij^th  of  an  inch  in  diameter  independently  of  the  pseudopodia. 

These  examples  are  instructive  for  two  reasons :  firstly,  be- 
cause they  tend  directly  to  confirm  the  statement  originally  put 
forward  by  Schneider  with  reference  to  the  occasional  zygosis  or 
coalescence  of  two  previously  distinct  individuals ;  and  secondly, 
because  they  indicate  how  much  caution  ought  to  be  exercised 
before  an  opinion  is  pronounced  upon  the  nature  of  phenomena 
the  order  of  which  has  not  been  followed  from  their  commence- 
ment to  their  termination*. 

It  now  remains  for  me  to  direct  attention  to  forms  of  Actmo- 

*  In  my  notes  on  tbe  pretence  of  animsl  life  at  great  depths  in  the 
ocean  (pubtiBbed  in  November  18(iO),  and  alio  in  a  paper  m  the  'Annals 
and  Magazine  of  Natural  Hittory'  for  July  1861,  I  directed  attention,  for 
the  fint  time,  to  tbe  occurrence  of  the  Coceolithi  (miDute  discoidal  atnic- 
turei  prenously  detected  by  Huxley  in  the  material  of  the  aoimdinga,  but 
T^arded  by  him  as  inorganic}  in  spherical  celU,  to  nhicb  I  acco^ngly 
applied  the  name  of  Coccoipherei ;  and  I  further  pointed  out  that  aa 
entire  Foraminiferoui  ahelU,  and  more  especially  tboie  of  Textiilaria  and 
Rotalui,  are  frequently  met  with  in  the  aoundingi  wholly  made  up  of  ug- 
menta  retembling  these  Coccospberet  in  every  particular,  theae  boiliea 
would  appear  to  be  connected  with  the  reproductive  proceu.  Although  I 
have  not  had  tbe  opportunity  of  tracing  the  actual  sequence,  I  think  it  bigbty 
probable  tbat  the  sarcobtuts,  to  which  I  have  alluded  in  a  former  page, 
first  become  Coccospheres,  and  are  then  developed  into  the  perfect  shell 
by  the  ordinary  process  of  gemmation.  Here,  then,  is  a  caie  in  which  tbe 
difficulties  attending  the  study  of  the  reproductive  phenomena  in  the 
Rhizopods  are  yet  further  enhanced.  1  may  take  the  opportunity  of 
'■'   "  '     'es  in  great  BDundBDCe  in 

It  of  clearing  np  the  point 
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piryt  md  Difflugia  (also  from  Hampstead)  which,  althoogh  not 
specificaUy  new,  offer  some  important  and,  if  I  mistake  not, 
hitherto  unnoticed  characters. 

As  is  well  known,  in  A,  Sol  the  bod;  consists  of  a  spheriea 
or  nearly  spherical  mass  of  sarcode,  the  external  layer  of  which 
is  said  to  be  pennanently  distinct  from  the  endosarc,  notwith- 
standing the  admiasioQ  that  no  definite  boundary-line  is  tniceable 
between  these  two  portions  of  the  structure,  and  that  they  in- 
sensibly  merge  one  into  the  other.  Carpenter*  describes  it  as 
follows : — "The  pseudopodia  seem  to  be  derived  from  the  ectosarc 
alone,  the  endosarc  not  extending  itself  into  them.  They  poa- 
sess,  moreover,  a  degree  of  consistence  which  usually  preveDts 
them  from  coalescing  when  they  come  into  contact  with  one 
another ;  and  wheuever  such  a  coalescence  does  take  place,  it 
is  to  a  much  smaller  extent  than  is  common  among  Foraminifera." 
And  again,  "  Although  the  existence  of  a  nucleus  in  Actinophryt 
has  been  denied,  its  presence  (in  certain  species  at  least)  must 
be  regarded  as  a  welt-established  fact."  Speaking  of  the  incep- 
tion of  food,  be  says,  "  The  body  taken  ic  as  food  is  received 
into  one  of  the  vacuoles  of  the  endosarc,  where  it  hes,  in  the 
first  instance,  surrounded  by  liquid."  .  .  . .  "  Several  vacuoles 
may  be  occupied  st  one  time  by  alimentary  morsels ;  frequently 
from  four  to  eight  are  seen  thus  filled,  and  occasionally  ten  or 
twelve,  Ehrenberg  having  in  one  instance  counted  as  many  as 
sixteen." 

From  what  has  been  already  advanced  by  me  with  regard  to 
Atnabtt,  it  almost  follows  that  I  should  view  with  extreme  doubt 
the  specific  value  of  the  characters  assigned  by  different  writers 
to  the  various  forma  of  Actinophryt  that  have  been  described  as 
distinct ;  and,  in  addition  to  the  reasons  I  shall  adduce  in  support 
of  this  view,  I  would  call  attention  to  the  indirect  evidence  of 
its  correctness  afforded  in  the  errors  of  identification  com- 
mitted by  some  of  the  most  acute  observers  with  regard  to  the 
forms  looked  upon  as  the  most  persistent  and  definite.  Thus 
Kolliker  mistook  A.  Eichkomii  for  A.  Sol.  Claparede  wrote  a 
long  paper  on  A.  Eichhomii,  and  afterwards  discovered  he  had 
been  describing  A.  Solf.  Ferty  is  of  opinion  that  A,  Eick- 
hormi  is  an  enlarged  state  of  A.  Sol,  whilst  Stein  also  affirms  that 
A.  Eichbomii  is  no  other  than  the  latter  species.  I  have  only  to 
observe  on  this  head,  that  it  would  indeed  be  surprising  if  the 
confusion  thus  created  were  one  whit  teas  than  it  is,  where  such 
characters  as  the  length  of  the  pseudopodia,  the  diameter  of  the 

■  On  the  Studj  of  the  Foraminifera,  p.  18. 

t  See  Pricbard'E  '  lufuBoria,'  4th  ed.  p.  £60,  and  H.  Clapsr^e's  paper 
in  the  'Annili,'  2nd  lei.  vol,  zv.  pp.  211  aiid1&6.  TheK  examples  mighty 
boirever,  be  multiplied. 
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body,  the  perfieotly  regular  or  irregular  outUtie  <^  the  latter,  and 
even  tri&ing  modiBcatious  in  its  colour,  have  been  accepted  as 
gpeeifically  valid*. 

Why,  then,  it  may  be  stked,  have  I  referred  the  Hampatead 
iana  to  A.  Eichhontii  ?  I  reply,  aolely  because  the  characters 
presented  by  this  variety  are  those  which  appear  to  me  to  illus- 
trate in  the  same  individual  the  true  offices  and  relations  of  the 
several  parts  of  the  Aetinophryan  structore  to  each  other  and 
to  alhed  genera,  and  ought  therefore  to  be  regarded  aa  typical 
of  that  genua. 

The  Uampstead  form,  like  the  Amaba  already  described,  is 
unusually  large,  at  times  attaining  &  diameter  of  ^th  of  bd 
inch,  irrespectively  of  the  psendopodia.  Whilst  I  write,  I  have 
a  number  of  living  specimens  before  me,  obtained  two  months 
ago,  in  which  the  entire  structure  is  so  pellucid  and  definite 
that  it  can  be  resolved  with  a  common  pocket-lens.  The  shape 
ia  spherical,  not  discoidal,  under  ordinaiy  conditions,  even  when 
the  creature  is  adherent  to  the  sides  of  the  glass  vessel  in  which 
it  is  contained, — this  being  recoDcileable  with  a  fact  I  can 
attest,  namely,  that  the  surface  of  the  body  does  not  come  in 
contact  with  tbe  glass,  but  is  entirely  supported  by  the  tenacity 
of  the  intervening  psendopodia.  The  sarcode  substance  ia 
colourless,  as  is  the  sarcode  of  all  Amabant  and  Actinophryant, 
except  under  abnormal  circumstances.  The  pseudopodia  are 
sometimes  long,  sometimes  short ;  at  times  perfectly  rigid  and 
smooth,  at  times  shghtiy  tuberculated  and  sinuous.  When 
rigidly  extended,  they  never  coalesce;  when  bent  and  supple, 
and  more  especially  when  about  to  encircle  some  food-particle  in 
their  inevitable  embrace,  they  coalesce  as  freely  as  those  ef  the 
Foraminifera.  Now  and  then,  but  rarely,  the  vacuolatiou,  so 
nniversal  and  marked  in  the  form  as  it  most  constantly  occurs 
at  Hampstead  (fig.  1),  is  partially  superseded  by  the  coalescence 
of  a  number  of  the  ceil-like  cavities,  and  the  ectosarc  or  endosarc 
exhibits  the  aspect  of  ordinary  unvacaolated  protoplasm,  and  we 
may  more  legitimately  apply  the  terras  "  medullary  "  and  "  cor- 
tical "  to  the  inner  and  outer  portions  of  the  organism.  But 
physiologically  there  exists  no  such  permanent  distinction  of 
parts.  There  is  invariably  a  line  of  demarcation  between  the 
"cortical"  and  "medullary"  portions;  hut  the  most  careful 
analysis  of  the  structure,  even  when  assisted  by  the  highest 
powers  of  the  microscope,  does  not  enable  us  to  detect  the 

*  If  the  chsncters  of  d.  oadala  are  correctly  drawn,  and  if,  st  swerted, 
food  doe*  Dot  pui  into  the  "  medullar]' "  lubiUnce,  but  remuni  during 
the  SMimilatiTe  proceat  within  the  "  corticsl "  Uyer,  tliat  fonn  muit  not 
only  be  regarded  st  tpedficsJIy  diatioct,  but  as  preienting  a  feature  which 
is  quite  anomalous  in  the  group  to  which  it  belong*. 
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■lightest  appreciable  difference  between  the  intimate  texture 
and  composition  of  the  two  p&rts,  the  figure  of  their  polygonal 
cavities,  the  proportional  thickness  of  the  walls  of  the  Utter, 
their  optical  characters,  or  the  capability  of  the  two  portions  to 
coalesce*, — the  fact  being  that  each  polygon  is  essentially  com- 
posed of  both  endosarc  and  ectosarc,  the  latter  being  the  necessary 
result  of  the  contact  of  its  internal  suriace  with  its  fluid  contents, 
which  do  not  consist  principally  of  protoplasm,  but  of  water; 
whereas  the  former  may  be  said  to  occupy  the  interval  between 
the  wall  of  adjacent  cavities,  and  is  actually  distinguishable 
by  its  finely  granular  and  viscid  appearance  wherever  fusion 
or  coalescence  has  taken  place  to  a  certain  extent.  The  pseudo- 
podia  and  slightly  thickened  peripheral  layer  are  also  finely 
granular.  The  former  are  given  off  from  the  external  surface,  it 
is  true ;  hut,  on  the  other  hand,  the  walls  of  the  polygonal 
cavities  present  no  appreciable  differences  in  character  from  the 
pseudopodia,  beyond  being  flattened  instead  of  filamentous  ex- 
pansions of  the  same  tissue.  And,  lastly,  I  would  lay  special 
stress  on  a  phenomenon  which  this  form  of  Actinophrys  con- 
stantly enables  ns  to  witness,  namely,  the  absorption  of  the 
vacuolar  food-cavities,  formed  al  the  immediate  surface  of  the 
organism  only  at  the  period  when  required,  and  which  are  not 
previously  existing  and  persistent  portions  of  the  creature,  as  has 
been  supposed.  As  in  Amieba,  the  process  of  inception  of  food 
consists  simply  in  the  formation  of  an  extemporized  cavity, 
partly  derived  from  the  coalescence  of  the  pseudopodia  that  have 
captured  the  object,  partly  from  the  portion  of  ectosarc  that 
happens  to  be  brought  into  contact  with  the  object,  and  the 
subsequent  elimination  of  the  nutrient  matter  by  the  vacuole 
thus  formed  and  now  drawn  into  the  centre  of  the  body  by 
the  inherent  contractility  of  the  surrounding  protoplasm.  If 
this  view  of  the  phenomena  be  correct,  we  must  either  assume 
that  a  constant  diminution  in  bulk  of  the  ectosarc  must  take 
place  at  each  formation  of  a  food-vacuole,  or  admit  what  I  con- 
tend for,  namely,  that  for  every  portion  of  the  outer  layer,  con- 
stituting the  ectosarc  for  the  time  being,  which  is  so  removed 
from  its  position,  a  portion  of  the  subjacent  endosarc  forthwith 
steps  forward  and  fills  up  the  vacant  rank.  As  is  well  known,  the 
organism  captured  for  food  is  sometimes  almost  as  large  as  the 
Actinephrys  itself  {see  fig.  4),  Unless  my  hypothesis  be  admitted, 

*  There  sppeara  no  g^ood  ground  for  (uppoting  that  the  vacuolation 
witneued  in  A.  Eithomii  i»  anythine  more  thui  an  extreme  example  of 
what  takes  place  frequently  in  Amaia  to  a  Rre>t,  but  not  so  great  an 
extent.  Id  ThalaincoUa  nucteata  we  have  a  near  approach  to  the  lame 
structure ;  and,  ai  in  the  form  under  notice,  the  laraer  vacuoles  arc  ex- 
ternal, the  amaller  ooei  iutemal,  with  reference  to  each  other. 
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if  the  vacuole  for  the  reception  of  Bach  particle  is  formed  at  the 
surface  (and  it  uoqueBtionably  is  so),  there  is  nothing  for  !t  but 
to  accord  to  Acttnophrys  the  power  of  tuniiiig  itself  inside  out 
aAer  the  fashion  of  Hydra.  But  even  asgumiDg  this  incredible 
explanation  to  be  correct,  we  must  remember  that  in  Hydra, 
after  the  operation,  the  external  surface  becomes  differentiated 
into  the  normal  condition  previously  existing.  In  short,  here, 
as  in  Ameeba,  the  portion  of  protoplasm  in  immediate  contact 
with  the  surrounding  medium  becomes  ipso  faeto,  and  for  the 
time  being  ordy,  ectosarc;  and  on  no  other  supposition  is  it 
possible  rationally  to  account  for  the  phenomena. 

I  have  stated  that  in  Aclinophrye  Etchhomii  there  is  invariably 
present  a  line  of  demarcation  between  the  external  and  internal — 
or  "cortical"  and  "medullary" — portions  of  the  structure. 
This  is  not  produced  by  any  difference  in  the  intimate  composi- 
tion of  these  two  portions,  but  ia  entirely  dependent  on  tbe 
occurrence  of  a  larger  and  more  aymmetricafly  arranged  series  of 
polygonal  vacuolated  cavities  around  a  smaller  and  irregular 
central  series.  Owing  to  the  uniform  size  of  the  former  series, 
and  the  union  of  such  of  their  polygonal  planes  as  are  nearest 
the  centre  of  the  body,  the  appearance  of  a  distinct  concentric 
ring  is  produced.  Sometimes,  however,  more  than  one  ring  is 
observable.  This  is  due  to  the  formation  of  a  second  series  of 
symmetrical  cavities  in  the  protoplasm. 

My  reasons  have  already  been  given  for  discarding  the  view 
that  the  outer  and  inner  portions  of  A.  Eichhormt  represent 
the  ectoearc  and  endosarc  as  separable  from  each  other.  On 
what  then,  it  may  be  asked,  does  the  peculiarity  referred  to 
depend  ?  I  would  answer,  on  that  manifest  idiosyncrasy  which 
in  one  case  leads  to  the  formation  of  a  symmetricdly  sculptured 
test  composed  altogether  of  an  exudation  from  the  animal,  and 
in  another  of  a  test  in  which  the  animal  exudation  shows  no 
sculpturing,  and  is  merely  the  basal  matter  into  which  mineral 
or  other  foreign  particles  are  impacted.  And,  lastly,  I  need 
hardly  remind  the  reader  that,  in  tbe  vegetable  kingdom,  we 
constantly  meet  with  manifestations  of  a  like  idiosyncrasy,  in 
similar  lines  of  demarcation  between  the  cells  constitutiug  the 
external  and  internal  layers  of  a  leaf  or  a  stem. 

Taking  all  these  circumstances  into  consideration,  I  think 
there  is  sufficient  ground  for  believing  rather  that  A.  Sol,  A. 
oculata,  A.  viri£e,  and  A.  Eichhomii  are  varietal  forms  of  tbe 
same  species,  at  different  periods  of  its  history,  or  engendered 
by  the  varying  conditions  of  the  medium  in  which  it  is  found, 
than  that  they  are  specilically  distinct  forms. 

Allusion  has  been  made  to  the  multiple  nuclei  of  ^.  Eichhorrm. 
Before  briefly  describing  their  appearance,  it  is  desirable  that  I 
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■honld  de6n«  tiie  meBtiing  of  a  temt  which  has  been  u  iodii«- 
criminateljr  apphed  to  the  moat  widely  difiering  portions  of  the 
Rhizopodal  structure,  Miiller*  uses  the  term  at  one  time  to 
aiginify  the  central  or  primorditd  chamber  of  the  siliceous  shell 
of  the  Polycystina,  and  at  another  to  distinguish  the  more 
brilliantly  coloured  contents  of  that  chamber  from  the  otherwue 
identical  sarcode  of  those  portions  of  the  structure  that  are  sub- 
■equently  developed.  He  also  employs  it  in  defining  the  central 
point  of  union  of  the  siliceous  framework  of  Acanthometra,  Stein, 
it  would  appear,  applies  it  to  the  entire  "  medullary  "  portion  of 
ActtTiophrys  oculata,  which  I  regard  as  nothing  more  than  a 
small  form  of  A.  Eichfiomii ;  whilst  Carter  and  Carpenter  em- 
ploy it  in  its  only  legitimate  sense — that  is,  to  denote  a  perma- 
nent part  of  the  protoplasmic  aubBtacce,  more  or  less  distinctly 
granular  when  fully  developed,  having  a  definite  outline,  con- 
tained within  a  definite-shaped  cavity,  often  seen  to  undergo 
binary  division  whilst  the  rest  of  the  body  still  remains  entire, 
and  apparently  serving  some  important  purpose  in  the  reproduc- 
tion of  the  individual.  In  the  latter  sense  the  term  is  used  by 
me  in  these  pages. 

In  A.  EichAomii,  the  subdivision  of  the  nuclear  body  seems  to 
keep  pace  with  the  ettraordinary  degree  of  vacuolation  to  which 
reference  has  already  been  made.  For  instead  of  meeting  with 
it  as  a  simple  aggregated  mass  such  as  we  find  in  Amceba,  it  is 
spht  np  into  numerous  minute  spherical  masses,  each  of  which 
presents  the  characters  of  a  true  nucleus  on  a  reduced  scale. 
These  multiple  nuclei  are  distributed,  here  and  there,  through 
the  protoplasm — each  occupying  a  spherical  cavity  which  is 
completely  filled  up  by  the  granular  matter,  and  quite  distinct 
in  outward  appearance  from  the  polygonal  soap-bubble-like  mass 
of  which  the  rest  of  the  body  is  constituted.  Facts  are,  how- 
ever, still  wanting  to  show  whether  the  subdivision  of  the  nuclei 
in  A.  Eickhomii  is  due  to  a  repetition  of  the  process  which  brings 
about  the  double  or  treble  nucleus  of  the  Amaba,  or  whether  it 
is  to  be  regarded  as  a  normal  and  original  condition  in  this  form. 
If  normal,  it  would  certainly  furnish  a  substantial  character 
whereon  to  build  a  specific  distinction.     (See  figs.  1  and  2.) 

The  hyaline  transparence  of  the  form  under  notice  is  admi- 
rably suited  for  affording  an  unobstructed  view  of  the  structure 
and  mode  of  action  of  the  contractile  vesicles.  As  already 
stated,  these  vary  in  number.  I  have  counted  as  many  as  five  in 
the  same  specimen,  all  of  which  maintained  a  regular  but  per- 
fectly independent  rhythmical  action.  They  never  change  their 
position,nor  do  theyproduce  any  appreciable  efifect  on  the  cellular- 
*  Uber  die  Tlialau.  Poljrcytt.  nud  Aeanthom.  des  Mittelmeerat.   Berlin, 
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looldiig  protoplaBm  vith  which  th^  &re  in  immediste  apposition, 
beyond  what  would  be  produced  were  they  solid  substoDces 
pressing  mechanically  on  the  structure  with  which  they  are  in 
contact.  As  before  stated,  they  never  take  part  in  the  capture 
or  incieption  of  food,  bat  continue  their  pulsations  uninter- 
ruptedly even  when  in  close  proximity  to  a  food-particle  which 
is  being  draped  inwards.  It  is  deserring  of  mention,  that  on 
the  completion  of  the  systole  of  the  vesicle  a  depression  or  pit 
is  temporarily  formed,  as  shown  in  fig.  3,  the  surface  of  which 
is  studded  with  villous  corrugations  not  unlike  those  seen  in  the 
villous  patch  of  Amisba  viUim ;  and  farther,  that,  previoas  to  the 
actual  contact  of  the  food-particle  with  the  surface  towards 
which  it  is  being  drawn  by  the  cooperation  of  the  surrounding 
pseudopodia,  that  portion  of  the  siuface,  acting  under  an  unex- 
plained vital  impulse,  projects  its  irregular  network  of  sarcode 
often  far  beyond  the  peripheral  outline,  to  assist  in  building  up 
the  vacuolar  cavity.  This  projection  constitutes  the  "  proboaci- 
difonn  "  apparatus  of  Ehrenberg. 

Lastly,  I  have  to  mention  the  existence,  in  the  majority  of  the 
polygonal  cavities,  of  little  clusters  of  the  minutest  granules, 
which  during  the  vigorous  condition  of  the  oi^anism  are  freely 
suspended  by  the  watery  contents,  but  fall  down  by  their  own 
speci6c  gravity  on  the  death  of  the  creature,  and  rest  passively 
on  the  most  dependent  planes  of  their  polygons.  Minute  as  are 
the  crystalloids  of  Amoeba,  these  are  BtUl  more  minute,  and 
hence  I  have  heretofore  been  unable  to  determine  if  they  are  of 
similar  nature.  However,  from  their  appearance,  their  superad- 
dition  to  the  mere  points  that  form  an  integral  part  of  the  pro- 
toplasm, and  their  uniform  size,  it  is  not  improbable  that  these 
bodies  will  eventually  turn  out  to  be  crystalloids  also. 

Rich  as  the  Hampstead  pools  have  thus  been  proved  to  be  in 
facts  illustrative  of  the  life-history  of  the  Rhizopods,  many  others 
remain  to  which  my  limits  prevent  any  aUusion  being  made  on 
the  present  occasion.  I  must,  however,  briefly  call  attention 
to  two  forms  of  Difflugia  that  occur  abundantly  in  the  same  ma- 
terial as  the  Amceba,  and  which,  in  like  manner,  have  their  tale  to 
tell.  In  the  variety  depicted  in  fig.  12,  the  test  is  sometimes 
made  up  entirely,  as  there  represented,  of  minute  cylindrical 
pellets,  probably  chitinous,  but  certainly  of  animal  origin. 
These  are  placed  side  by  side  in  very  regular  order,  resting,  as  it 
would  appear,  on  a  delicate  and  continuous  membranous  layer  of 
the  same  substance.  Sometimes,  however,  a  part  or  the  whole 
of  these  pellets  is  superseded  by  angular  particles  of  sand.  So 
far  this  form  exhibits  no  novelty,  fiut  its  new  and  unexpected 
feature  consists  in  the  mouth  of  the  flask-shaped  test  being  de- 
reloped  into  a  distinct  septum  and  tube,  whereoy  its  character  at 
once  merges  into  that  of  a  Dithalamous  shell  resembling  those  of 
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eertain  Fonminifers.  In  cnuhed  Bpedmeiu  the  sepUl  piste,  and 
its  aperture  (which  ia  aitotted  at  the  doraa]  side  of  Uks  tabolu- 
expulsion)  may  readily  be  seen.     Pig.  13  exhibits  a  somewhat 
different  shape,  bat  do  nLaterial  difference  in  the  compositioo  or 
general  character  of  the  test,  as  is  evident  from  the  constmctioa 
of  that  portion  aroond  the  aperture,  of  chitinous  pellets  iden- 
tical with  those  in  the  previoasly  described  variety.     So  that 
whereas  in  one  form  we  observe  a  decided  tendency  to  assume  a 
character  not  ordinarily  met  with  in  any  of  the  freshwater  Rhi- 
sopods,  in  the  other  we  have  presented  to  us,  in  the  same  indi- 
vidual, a  combination  of  characters  on  each  of  which  it  has  been 
thought  expedient  by  some  writers  to  found  as  many  distinct 
species.     Nay,  more  than  this,  if  the  prmdpltg  so  admirably 
enunciated  by  Dr.  Carpenter  *  are  those  on  which  alone  a  na- 
tural classification  of  the  Rhizopods  can  be  built  up,  we  must  at 
once  and  for  ever  discard  as  Ordinally  distinctive  those  differ- 
encea  which  do  not  involve  the  animal  that  forms  the  test,  bat 
only  the  test  that  is  formed  by  it.     It  is,  I  conceive,  impossible 
to  examine  the  pseudopodia  and  other  soft  parts  of  ArceUa  and 
Difiugia,  without  at  once  perceiving  their  generic  identity.      It 
is  equally  impossible  to  examine  those  of  Euglypha,  Lagynia  f , 
and  some  allied  but  less-known  forms,  without  pereeiviug  that 
the  animals  producing  them  are  also  generically  identical.     At 
most,  mere  modifications  in  the  shape  and  proportionate  quanti- 
ties of  the  oi^nic  and  inorganic  elements  that  enter  into  the 
formation  of  the  shell  ought  only  to  be  employed  to  discrimi- 
nate between  species.     But  even  here  we  may  go  a  step  too  far 
as  is  shown  by  the  varieties  of  Difflugia,  unless  we  start  with  the 
admission  that  the  separation  of  such  forms  is  simply  a  matter 
of  convenience. 

In  conclusion,  it  only  remains  for  me  to  state  that,  whilst 
courting  the  scrutiny  on  which  the  acceptance  of  every  new 
scientific  fact  very  properly  depends,  I  have  for  the  present  por- 
posely  abstained  from  the  extension  of  my  hypothesis  beyond 
those  lowest  forms  of  animal  life  to  which  reference  has  been 
made — my  desire  in  so  doing  having  been  to  dispel,  with  as  little 
delay  as  possible,  what  I  cannot  regard  otherwise  than  as  a  most 
unsatisfactory  and  untenable  view  of  the  mystery  of  Sarcode. 

*  Intrtxluction  to  tbe  Study  of  tbe  ForamiDifere. 

t  If  we  include  thoaefonns  of  decided  fapfypAie  to  which  Schlumbergtf 
bu  ipTen  the  diitinct  specific  ■ppellation)  of  Cypkoderia,  Sphenoderia, 
■ad  Pieudodifflugia,  the  force  of  the  obaervation  becomes  doublj  muiifest. 

Errata  in  paper  on  AnKcba  in  the  '  AmaU'for  May :  p.  366. 
Twelfth  Uoe  from  bottom,  dele  "  not." 

Eleventh  line  from  bottom,  instead  of  "  but  is  "  read  "  and  not," 
Seventh  line  from  bottom,  dele  "  not." 
Page  369,  end  of  twentieUi  line  &om  top,  deU  "  comma." 
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EXPLANATION  OF  PLATE  X. 

Fig.  1.  Aetinophtyi  Eiehkortiii,  showiog  the  complete  vacuoktios  of  the 
"  cortical "  and  "  medullary  "  portions.  A  Maerobiotiu  and  an 
Aitatia  are  seen  uudei^ine  digcitire  abaorption  within  the  bodj, 
thete  oi^aniemt  being  endoied  within  inttrate  food-vacuolei. 
At  m  a  tecond  Macrobiottu  is  in  the  act  of  being  drawn  into  the 
peripheral  BubMance,  and  partially  aurrounded  by  the  layer  of 
Mrcode  which  espetnally  conatitutes  its  special  vacuole :  e  v, 
c  V,  contractile  veaicles. 

Fig.  2.  A  portion  of  the  aame  individual,  more  highly  minified,  in  order 
to  show  more  distinctly  the  vacuolation  and  polyj^nal  character 
of  the  protoplasmic  matter  in  this  species  of  ^cfinoTiAras:  b,  n, 
nuclei ;  m,  the  Maerobiotiu  now  completely  enveloped  by  the 
layer  of  sarcode,  and  being  slowly  drawn  into  the  endosarc ;  f,  v, 
a  food-vBcuole,  either  after  its  contents  have  been  altogether 
absorbed  or  after  the  excrementitious  matter  has  been  extruded. 
Both  the  above  organisms  are  sbown  as  focused  down  to  a  hori- 
zontal plane. 

fig.  3.  Showing  the  villons  appearance  of  the  depression  produced  on  the 
compleciun  of  the  systole  of  the  contractile  vesicle. 

Fig.  A.  Actinophn/i  Sol,  containing  a  ^rge  Pinnularia  within  a  food- 
vacuole :  o,  o,  oily  globules  within  the  proto^jun  of  the  latter. 
This  specimen,  which  was  obtained  from  Hampstead  also,  is 
figured  with  a  view  to  show  how  impouible  it  would  be  to  distin- 
guish it  &om  an  Amaba  when,  as  often  happens,  the  pseudo- 
podia  are  entirely  retracted.  The  food-vacuole  was  here  very 
distinct. 

FSg.  S.  Nucleated  corpuscles  oS  Ammba  fiiUoia. 

Fig.  6.  Sarcoblasta  oi  granular  corpuscleB  of  the  same. 

Fig.  7.  Rhombohedral  crvstalloids  of  the  aame. 

Fig.  8.  Detached  gemmule  of  the  same,  after  the  pseudoMgmeatation  of  the 
granular  protoplasm  of  which  it  is  composed  j  p,  it«  mamiUiform 
process. 

Fig.  9.  A  young  Amaba  mllota,  supposed  to  be  the  advanced  stage  of  the 
gemmule,  fig.  8 :  a,  its  villous  tuft;  c  V,  contractile  vesicle ;  n. 

Fig.  10.  Minute  viviparous  forms  o!  A.  nllota. 

Fig.lX.  Amceba  prittcrpi  (var.  radiosa),  lowing  an   abortive   effort  at 

fission :  c  v,  contractile  vesicle;  b,  nucleus. 
Fig.  12.  Jhfiagia  prolei/orntis  (var.  tepttfrra),  showing  a  dithalamoua  ten- 

Fig.  13.  D^ugia  proleiformit  (var.  acuminata),  showing  transitionary  ten- 
dency towards  the  characters  at  Arcella  aaaitata;  at  e,  the  por- 
tion of  the  test  around  the  aperture  built  up  entirely  of  chitinous 
pellets,    d,  tenuinal  spine. 

Fig.  14.  Showing theconfigurationofthetestinjrc«/{arulj7arw,consisting 
of  hexagonal  depressious,  through  which  the  line  of  fracture  ge- 
nerally passes. 

Fig.iB.  Showing  the  configuration  of  the  test  of  E«j/yp*o ?  from 

Stony  Stratford ;  the  chitinous  pelleta  taking  a  perfectly  symme- 
trical form,  namely,  discoidal  masses  connected  one  with  the  other 
by  regularly  disposed  bands  of  the  same  materiaL  The  line  of 
mcture  accordingly  follows  that  of  the  thinnest  portion  of  the 
test — that  i*  to  say,  the  spaces  interrening  between  the  rows  of 
pelleU. 
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A  Hittory  o/BritiBk  Semle^ed  Cnutaeea.    Br  C.  Spknck  Batk, 

F.R.8.,  F.L.S.  &c..  and  J.  0.  Wbbtwood.  M.A.,  F.L.S.     PaiU 

I.-XI.  8to.  London:  Tmn  Voont,  1861-1863. 
In  a  former  Number  of  this  Journal  (Jaaoary  1862)  we  called  the 
iUt«Dtion  of  our  readers  U>  the  appearance  of  the  first  numbers  of 
this  important  nork,  and  we  have  now  to  notice  the  completion  of 
its  first  volume  with  the  elerenth  number  just  published.  Thi» 
volume  contains  the  descriptions  of  nearly  all  the  British  Ampbi- 
poda — only  the  Hyperine  forms  and  the  Leemodipoda  of  Latreille 
(which  are  included  bj  Mr.  Spence  Bate  among  the  Amphipoda) 
being  lefl  for  the  second  volume. 

Being  usually  of  small  size,  and  destitute  of  that  variety  of  form 
which  renders  the  Stalk-eyed  Crustacea  so  interesting  even  to  the 
unscientific,  the  animals  treat«d  of  in  this  volume  would  seem  per- 
haps to  possess  few  attractiom^  except  for  the  lealons  student  of 
nature  ;  but  this  is  far  from  being  the  case ;  for,  notwithstanding  a 
general  uniformity  of  structure,  the  different  genera  exhibit  many 
curious  peculiarities  in  the  various  development  of  their  parts ;  and 
this  will  apply  still  more  strongly  to  numerous  forms  of  Amphipoda 
and  Isopooa  which  still  remain  to  be  described.  The  importance  of 
these  creatures  in  the  economy  of  nature  is  also  very  great :  mating 
up  for  the  smallness  of  their  size  by  the  immense  numbers  in  which 
they  exist  and  the  ubiquity  of  their  presence,  tbey  are  ready  at  the 
tirst  moment  to  seize  upon  the  dead  animal  matter  which  constitutes 
their  ordinary  food,  and  thus  to  act  their  part  as  scavengers  of  the 
ocean  without  the  least  delay,  whilst  in  their  turn  they  furnish  an 
abundance  of  excellent  nourishment  to  fishes  and  other  aquatic  ani- 
mals, some  of  which  thrive  better  upon  this  Crustacean  diet  than 
upon  any  other.  Many  of  the  species  also  (Podocerid/e)  are  preda.- 
ceous  m  their  habits ;  and  most  of  these  form  dwellings  for  them- 
selves, the  construction  of  which  presents  many  singularities.  Among 
tlie  forms  still  to  be  described,  we  have  both  terrestrial  and  aquatic, 
herbivorous,  carnivorous,  and  even  parasitic  spedes ;  so  that,  what- 
ever might  be  our  opinion  at  the  first  glance,  we  soon  discover 
that  the  Sessile-eyed  Crnstacea  really  present  a  greater  variety  of 
uterest  both  in  structure  and  habit  than  the  more  striking  Podoph- 
thalmous  forms. 

Under  any  circumstances,  the  Edriophthalma  form  a  group  which 
the  student  of  onr  marine  zoology  must  not  neglect ;  and  be  may 
congratulate  himself  on  the  excelleDt  guide  through  the  intricades 
of  a  somewhat  difficult  branch  of  natural  history  which  is  afforded 
him  by  the  joint  work  of  Messrs.  Spence  Bate  and  Westwood.  If 
we  had  much  pleasure  in  speaking  in  high  terms  of  the  first  few 
numbers,  it  is  an  equal  gratification  to  be  able  to  say,  now  that  it 
has  advanced  halfway  on  its  course,  that  the  excellent  character  of 
the  work  has  been  maintained  throughout,  and  that,  notwithstanding 
the  limited  public  upon  which  such  books  depend  for  their  support. 
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both  tbe  Authon  and  the  pablisber  have  uwd  every  effort  to  render 
their '  Historf  of  British  Sessile-eyed  Gnutacea '  as  perfect  aa  pos- 
rible.  It  is  a  worlc  to  which  we  most  heartily  wish  success,  and 
which  we  can  warmly  recommend  to  the  notice  of  our  readers. 


ITte  Tropical  World :  a  Popular  Seimti/Se  Aeeount  of  the  Natvral 
Hiatory  of  the  Animal  and  Fegetable  Kingdomt  in  the  Equatorial 
Regiona.  By  Dr.  G.  H*aTWio,  With  eight  Chromozylographic 
Plates  and  ntuneroofl  Woodcuts.  8to.  London,  Lon^ans,  1863. 
One  of  our  aocieat  UniTcrsities  is  adorned  by  the  presence  of  an 
academic  dignitary,  of  whom  it  has  been  somewhat  irreverently  said 
that,  while  science  is  his  forte,  omniscience  is  his  foible.  It  seenu 
to  us  that  Dr.  Hartwig's  talents  entitle  him  to  a  remark  exactly  tbe 
converse.  Notwithatandina;  the  expectation  held  out  to  us  by  his 
title-page,  we  have  been  entirely  at  a  loss  to  discover  the  "  scientific  " 
element  in  his  work.  It  is  completely  swamped  by  the  "  popular  " 
treatment.  Moreover  we  do  not  see  tbe  advantage  of  cidlmg,  from 
authors  who  have,  in  the  best  sense  of  the  word,  achieved  "  popn- 
larity,"  passages  which  are  as  generally  known  to  Eagliahmen  aa 
the  way  from  Hyde-Park  Comer  to  the  Mansion  House.  Nor,  in 
stringing  together  these  extracts,  does  the  compiler  anywhere  exhibit 
the  skillor  art  of  the  magician  who,  with  one  wave  of  hia  wand,  re- 
animates dry  bones  and  calls  up  ideas  that  might  otherwise  remain 
dormant  even  m  the  minds  of  the  imaginative.  Sir  Emerson  Ten- 
nant  has  had  his  thousands  of  readers,  and  Dr.  Livingstone  his  tena 
of  thousands.  What,  then,  but  the  very  demon  of  book-making  has 
prompted  the  Ileidelberg  doctor  to  publish  this  exceedingly  nselesa 
work?  We  indeed  admire  his  knowledge  of  our  difficult  idiom, 
which  he  writes  with  scarcely  a  mistake,  and  generally  with  a  purity 
to  which  many  of  our  countrymen  are  strangers ;  but  (and  we  say  it 
advisedly)  his  language  never  rises  with  his  theme  above  the  very 
commonest  of  common-place  expression.  One  chapter  of  the  descrip- 
tive portion  of  'Tom  Cringle's  Log'  will  give  a  person  who  has 
never  left  the  temperate  zone  a  better  notion  of  many  physical  aspects 
oi  the  tropical  world  than  a  perusal  of  the  whole  of  this  big  octavo. 
Thus  we  fully  endorse  the  strictures  that  were  passed  upon  Dr. 
Hartwig's  former  volume  in  these  pages*.  The  two  books  are, 
wmtatit  wtutandii,  aa  like  one  another  as  two  peas.  We  have  the 
■ome  abundant  poverty  of  illustrations — woodcuts  not  better  than 
those  which  deface  many  a  penny  broad  sheet,  aod,woTae  than  these, 
the  marvellons  tricoloured  engravings  dignified  by  the  euphomona 
designation  of  "  chromoxylographic  plates."  It  is  well,  however,  to 
be  thankful  for  small  mercies :  '  The  Sea  and  its  Living  Wonders ' 
was  embellished  by  a  dozen  of  these  monstrous  productions ;  in  the 
'  Tropical  World '  the  number  is  diminished  by  one-third.  We  have 
been  puzzling  ourselves 'to  no  purpose  by  trying  to  account  for  the 
insertion,  among  so  mncb  rubbish,  of  the  figure  of  the  Mongoose 

•  Aan.  a  U*g.  Nit.  Hist.,  immxj  1861,  pp.  63-67. 
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(p.  323),  the  Teiy  curve  of  whose  tul  enal>led  m  to  detect  the  tme 
vidue  of  the  design,  before  we  recognized  in  the  comer  the  "  hall- 
mark  "  of  Mr.  WolPs  initials. 

Nothing  di^usta  a  mechanic  bo  mocli  as  to  witness  a  loss  of  power 
in  an  eugioe  of  anr  sort — a  pulley  unskilfully  applied,  a  lerer 
acting  at  a  manifest  aisadrantage,  a  pinion  obviously  misfitted.  This, 
then,  is  our  feeling  when  we  regard  Dr.  Hartwig's  works.  Here  is  a 
German  gentleman  with  an  amonnt  of  application  uacommon  among 
any  but  those  of  his  own  nation,  haviog  the  aclTantages  of  a  very 
accurate  acquaintance  with  English  and  of  acientiilc  tastes,  who  vet 
will  insist  upon  fitting  out  our  countrymen  with  a  knowledge  of  what 
they  either  know  already  or  may  easily  know  of  themselvea.  On 
the  other  hand  is  a  vast  mass  of  scientific  literature  iff  a  language 
which  comparatively  few  £nglisbmen  comprehend,  and  which  it 
would  be  of  the  greatest  use  for  them  to  understand.  Why  should 
not  Dr.  Hartwig  employ  his  powers  in  aiding  them  in  this  respect  7 
Why  should  he  not  publish,  in  London,  translations  of  some  of  those 
valuable  treatises  which  are  still  sealed  books  to  English  naturalists  t 
We  are  not  defending  our  ordinary  educational  course,  we  are  but 
simply  giving  utterance  to  a  fact,  when  we  say  that  a  large  maioritj 
of  our  fdlow-IabourerB  in  this  country  are  unable  to  become  acquainted 
except  at  a  great  sacrifice  of  time,  with  much  that  has  been  already 
worked  out,  and  oftentimes  admirably  worked  out,  by  the  industrioua 
brains  of  our  Teutonic  neighbours. 

PhotphortKmce,  or  the  Enuteion  oflAght  hy  Mineralt,  PtanU,  amd 
JnimaU.  By  T.  L.  Fhipson,  Ph.D.,  F.C.S.  London :  Reere 
&Co.,  1862.   12mo. 

The  phenomena  referred  to  by  Dr.  Phipson,  in  the  little  work  be- 
fore us,  under  the  general  term  "  phosphorescence,"  are  of  a  very 
varied  nature,  and  can  scarcely  be  regarded  as  all  falling  under  one 
category.  They  include  all  emissions  of  light  which  cannot  be  ac- 
counted for  directly  as  phenomena  of  electricity  or  combustion; 
nay,  some  even  of  the  latter,  such  as  the  luminosity  of  phosphorus, 
are  considered  as  examples  of  phoBphorescence  by  our  author.  Cer- 
tain cosmical  and  meteorological  phenomena,  auch  as  the  Eodi- 
acal  light,  the  apparent  train  of  light  left  in  the  track  of  many 
aerolites,  luminous  fogs,  &c.,  are  also  mentioned  as  examples  of  phos- 
phorescence ;  indeed  the  author  seems  to  have  been  anxious  to  omit 
noticing  no  luminous  phenomenon  the  cause  of  which  cannot  i«adily 
he  explained.  Apart  from  all  these  doubtful  instances,  we  have,  how- 
ever, a  large  number  of  phenomena  to  which  no  other  term  than 
that  of  phosphorescence  can  be  appUed :  there  are  numerous  mineral, 
vegetable,  and  animal  substances  to  which  the  name  of  "  light- 
bearers  "  may  with  justice  be  applied,  and  the  emission  of  light  from 
which  is  still  entirely  unexplained.  We  have  minerals  which  give 
out  light  after  exposure  to  the  sun,  and  others  which  present  similar 
phenomena  when  heated  to  a  temperature  far  below  that  of  incan- 
descence.   From  others  light  is  given  off  when  they  are  nibbed  or 
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nolently  fractured :  the  same  thing  ii  obaerred  in  other  mine- 
ral Bubstances  while  undergoing  particulai  chemical  or  moiecolar 
cbaoxea. 

Of  the  phenomraa  described  by  the  author  as  examples  of  phoa- 
phorescence  in  flowering  plants,  most,  if  not  all,  must  be  regarded  as 
orif^ating  in  electrical  action  ;  but  the  luminosity  of  certain  Funct 
rests  upon  a  good  foundation.  The  catalogue  of  luminous  animau 
is  a  long  (me,  and  the  chief  points  connected  with  them  are  well 
discussed  by  Dr.  Phipson,  in  whose  pages  the  reader  will  find  aa 
interesting  account  oi  a  great  number  of  curious  phenomena. 

In  his  theoretical  view  of  the  nature  of  phosphorescence,  the  author 
endeavours  to  bring  all  these  multifarious  phenomena  under  the  same 
category  ;  and  here,  we  think,  he  is  scarcely  successful.  At  the  base 
of  his  theory  lies  the  correlation  of  the  physical  forces  and  their 
mutual  convertibility;  such  a  conversion  of  forces  into  light  he 
assumes  to  take  place  in  phosphorescent  bodies,  and  thus  thinks  be 
has  accounted  for  their  phosphorescence.  Thus  the  insolation  of  , 
Bologna  phosphorus,  according  to  him,  sets  up  certain  vibrationa 
(electric,  chemical,  or  magnetic)  in  that  body,  which  cease  on  its 
being  removed  into  the  dark,  and,  in  ceasing,  cause  the  emis«ou  of 
a  proportionate  amount  of  light.  In  like  manner,  on  the  application 
of  heat  to  a  body  which  emits  light  at  a  comparatively  low  tempera- 
ture, we  should  nave  a  certain  amount  of  heat  converted  into  light 
when  a  ^ven  point  is  reached.  In  these  cases,  such  an  hypothesis 
may  certainly  be  the  true  one,  but  it  is  still  far  from  explaining  the 
phenomena ;  for  a  theory  of  phosphorescence  ought  at  least  to  show 
some  plausible  reason  why  light  is  emitted  under  certain  conditions 
by  one  body  and  not  by  others. 

The  luminosity  of  the  Evam  is  regarded  by  Dr.  Phtpson  as  due  to 
chemical  action  ;  but,  curiouuy  enough,  that  of  animals  is  ascribed 
to  the  conversion  of  nerve-force  into  light,  although  the  luminoua 
matter  even  of  the  higher  forms  of  phosphoric  animals  (insects  and 
Myriapods)  will  continue  shining  when  smeared  over  other  objects. 
Under  these  circumstances,  and  conudering  that  decayed  wood  and 
putrescent  animal  matter  are  often  luminous  in  the  dark,  we  should 
prefer  regarding  the  phosphorescence  both  of  animals  end  plants  as 
due  to  a  chemical  action,  the  subjection  of  which  to  the  will  in  the 
former  doea  not  seem  to  present  any  spetual  difficulty. 


MISCELLANEOUS. 
Notice  of  three  WomhaU  in  the  Zoological  Garden*. 
ByDr.  J.E.Gray,  F.R.S.&c, 
There  are  at  present  in  the  Zoological  Gardens  in  iht  R^eut'i 
Park  three  kinds  of  Wombats  from  Australia :  two  were  sent  from 
the  Acclimatization  Society  of  South  Australia,  at  Victoria ;  but  no- 
thing is  known  of  theij  peculiar  habitat.    They  ore  evidently  dis- 
tinct from  the  common  silver-^jrey  Wombat,  which  we  hare  long 
bad  alive. 
Am.  ^  Mag.  N.  Hitt.  Ser.  8.  Voi.  ri.  80 
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Two  of  them  «re  tnie  Pkateotowmt,  and  ham  n  blnut  noae,  with  « 
diadnct,  bald,  rngoae,  callooa  mnssk ;  and  ibsy  have  moderate-abed 
ean,  which  are  nsuallf  bent  back  on  the  ndea  of  the  head. 

Tbej  difier  coiuddenblf  in  eohmi  and  in  the  form  of  the  miule. 

1 .  PhoMcolomyi  Nrnmu. 

Dark  silTer-grey;  middle  of  back,  nose,  and  oatdde  of  limba 
blacker ;  tiir  re^  dense,  nther  curled  and  criap,  conasting  of  tbaar- 
dance  of  nnder-fur  and  close-set,  slender,  very  dark  brown  luur  with 
slender  eilTer-wbite  tipa,  and  a  few  interspersed  white  and  fewor 
black,  taperins,  slender  briitles ;  it  has  a  snbtrigonal  muffle,  pointed 
behind,  and  amost  as  long  as  broad.  The  ears  are  ronndea  at  the 
tip. 

This  is  the  animal  which  is  best  known  and  usual  in  collectionB. 

Sab'.  Van  Diemen's  Land. 

2.  Phaicolomyi  Atiffosii. 

The  fur  is  blackish  brown,  nearly  uniform ;  the  muffle  is  oblong, 
transrerse,  rounded  behind,  and  broader  than  long.  The  ean  are 
rather  pointed  at  the  tip. 

Hai.  Sonth  Australia. 

I  have  named  this  speoea  after  Mr.  O.  French  Aogaa,  who  has  paid 
■0  much  attention  to  Austnlian  and  African  soology . 

The  third  specimen  is  certunlj  a  distinct  genua,  as  distinct  from 
Phaaoolomvi  as  Halmaturus  from  Macrapiu,  or  Ovibot  firom  Am.  It 
may  be  caUed 

Lasiorhimos. 

The  nose  is  truncate  and  hairy,  with  la^  open  nostrils  on  the 
rides,  and  without  any  naked  muffle  between  them.    The  ears  are 
large,  produced,  erect,  acute,  covered  externally  with  short  fur. 
Lcaiorhinu*  M'Coyi. 

The  fur  is  pale  silver-grey,  the  hairs  being  black  with  silver-grey 
tips  ;  the  whiakera  are  long,  strong,  rigid,  in  a  line  on  each  aide  of 
the  nose ;  the  ears  elongate,  acute. 

This  animal  seems  tohe  the  Broad-nosed  Wombat  (P.  tatifroiu)  of 
South  Australia,  described  by  Mr.  G.  F.  Angas,  in  the  '  Proceedings 
of  the  Zoological  Society,'  June  25,  1861,  p.  268,  from  a  specimoi 
then  living  in  the  Botanic  Garden  in  Adelaide,  caoght  near  the  SawW 
Biver,  about  thirty  miles  north  of  Adelaide. 

It  has  jnst  been  figured  as  Phaieolomy  latiorkinui  by  Mr, 
Gonld  in  ms  'Australian  Mamnulsi'  but  this  name  is  appUcable  to 
the  genus. 

I  have  named  this  species  after  Prof.  M'Coy,  the  Director  of  the 
Melbourne  Museum,  who  is  forming  a  museum  that  ia  equalling,  and, 
I  may  say,  rivalling  the  museums  of  several  European  or  American 
capitals. 

Mr.  Angas  mav  possibly  be  correct  in  ^plying  the  spedfie  name 
of  Uiti/roiu  to  this  spedes ;  and  the  characters  t^t  Professor  Owen 
pointed  out  may  prove  to  be  generic :  but  thia  can  only  be  deter- 
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nioed  when  the  sknlls  of  these  species  can  be  compared  with  the 
typical  skull  described  in  the  Froc.  Zool.  Soc.  1845,  p.  82. 

In  the  British  Htuenm  there  is  a  reir  laive  spedmen  of  a  tme 
Phateohmy*,  which,  from  the  colour  ana  rigidity  of  the  tta,  t^jpean 
lo  be  a  third  species.  Unfortunately  the  uin  ia  without  any  slcnll, 
and  has  no  reliable  habitat  attributed  to  it,  as  it  was  purchased  of 
Mr.  Jamrach,  in  1859,  who  received  it  from  "Australia.  It  is  very 
probably  the  "  big  yellow  fellow,"  or  Wombat,  that  the  nativeB  say 
is  found  on  the  banks  of  the  Murray.  (See  Proc.  Zool.  Soc.  1861, 
p.  271.) 

PhateoUmyi  tetonu. 

Nearly  uniform  pale  brown  ;  the  fur  rigid,  with  a  small  quantity 
of  under-frir  on  the  shoulders  and  limbs,  conaiidng  almost  entirely 
of  dark  brown  bristleB  with  pale  tips,  and  rather  more  rigid  black.> 
brown  longer  bristlea ;  the  muffle  subtrigonal,  as  long  as  broad, 

Hab.  Australia. 

This  is  the  spedmen  fignred  by  Mr.  Gonld,  in  Part  zi.  of  his 
'Mammalia  of  Australia,'  under  thenameofPJla«eo2oiRy«  latifrotu; 
but  how  be  determined  that  it  was  the  P.  latifront  of  Owen  I  do  not 
know,  as  the  only  skin  we  have  has  no  sknll,  and  P.  latijrtm*  is  only 
described  from  a  skull.    The  difTerent  character  of  the  fur  is  the  best 


7b  th»  EdUoTM  qf  the  Amiats  and  Mai/iUMe  of  Natia-al  IBatory. 

Freiton  Ilectory,  Wellington,  Salop, 
May  21, 1863. 

Gentximin, — While  examining  the  intestines  of  the  common 
Trout  {Salmo  fario,  Linn.)  for  Ednnorkyneki,  I  was  Hurprised  to 
find,  at  the  space  c^  abont  half  an  inch  from  the  anal  orifice,  two 
spedmena  of  a  small  brown  water-beetle,  alvoe  and  active,  amongst 
the  contents  of  the  intestine.  I  have  not  yet  determined  the  species 
of  beetle,  nor  do  I  at  all  know  whether  the  discoveir  of  a  living 
noD-psrasitic  animal  in  snch  a  locality  is  a  matter  of  ordinary  occur- 
rence.  But  in  this  case  there  is,  it  would  seem,  undoubted  evidence 
of  the  power  of  an  insect  to  survive  unharmed  the  digestive  process 
of  a  fish.  The  beetles  had  been  swallowed  by  the  tront  with  other 
food,  and  here  they  were  quite  lively  and  ready  to  be  evacuated  in  a 
ve^  short  time. 

That  I  have  made  no  mistake  in  the  matter  is  evident  frvm  the 
fact,  that  attached  to  the  underside  of  one  of  the  beetles  was  a 

rntity  of  mucus  from  the  fish's  intestine,  in  which  were  imbedded 
proboscides  of  two  or  three  sperimens  of  Echinorhynchut  Proleua, 
I  have  examined  the  stomach  and  intestines  of  various  freshwater 
fish,  bnt  never  before  witnessed  the  occnrrenca  of  living  forma  (MT 
80* 
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Bon-pararitic  aninialB  in  the  locality  indicated.    Is  there  anytlmig 
remarkable  ia  this,  or  is  it  an  event  of  ordinary  occnrrence  i 

There  ia  only  one  other  way  of  accoonting  for  the  insect's  admia- 
rion — by  supposing  that  it  lutd  entered  the  intesttue  throagh  the 
UmI  orifice  (i).  "SubJudiMlu  ett." 

I  am,  Gentlemen, 

Toots  tcit  tndy, 

W.  HOVGHTOM. 

Prttatded  "  Parthenogmeni "  of  the  Bemhard  Crah. 

"  Cornwall,  Sept.  6, 1770. 

"  Si  r, — I  pass  a  great  deal  of  my  time  in  walking  on  the  cliffs  and 
1^  the  sea-side  in  this  conn^.  As  I  was  one  day  going  over  the 
nwlcs  at  low  water,  I  saw  an  infinite  number  of  Periwinkles,  out  of 
which  projected  two  claws  resembling  those  of  a  Lobster.  Curioai^ 
indueea  me  to  break  the  shells  of  several,  to  discover,  if  I  conlc^ 
how  the  little  creature  could  introduce  itself,  as  the  body  of  the 
Periwinkle  generally  filled  its  shell. 

"  1  was  soon  satisfied  in  my  searches,  but,  to  my  astonishmm^ 
found  that  it  was  the  body  of  the  Periwinkle  that  was  undergoing 
this  metamorphosis.  This  occasioned  my  breaking  several  shells 
more,  in  all  of  which  I  found  the  same  appearances,  and  had  the 
latdsftction  of  demonstrating  to  several  gentlemen  of  undoubted 
veradty  that  the  body  of  the  Periwmkle  actually  nnderwent  this 
change  till  it  became  a  perfect  Lobster.  In  some  you  might  discern 
the  most  mbute  change,  others  were  half-formed,  and  some  were 
completely  formed.  I  spread  a  dozen  at  least  on  a  table  at  one 
time,  which  they  traversed  many  times,  to  the  satisfaction  of  several 
gentlemen  present. 

"  It  is  a  received  opinion  that  the  infant  Lobster  takes  refuge  in  the 
empty  shell  of  a  Periwinkle.  I  was  one  of  those  who  imbibed  that 
opinion  before  I  made  this  discovery. 

"  As  I  am  little  versed  in  studjes  of  this  tuture,  I  request  the 
thoughts  of  your  ingenious  correspondents  on  the  subject.  It  seems 
probable  that  the  Periwinkles  may  be  produced  from  the  berriea  of 
the  Lobster,  as  it  seems  impossible  that  the  Lobster  can  be  produced 
in  the  first  state  from  the  Periwinkle. 

"  I  am,  Sir,  yours,  &c., 

"  CORNUBIENSIS."  * 

New  Ameriean  Otter. 
In  the  'Canadian  Naturalist'  for  June  1863,  Mr.  George  Bamston 
describes  and  figures  the  skull  of  a  new  North-American  Otter, 
which  he  calls  Lutra  dettruelor.  He  observes,  "  I  propose  to  show 
that  there  exists  throughout  a  great  portion  of  the  British  territory  of 
North  America,  if  not  further  sonth,  a  smaller  spedes  of  Otter,  well 
known  to  the  aboriginal  Ojib ways  and  the  Crees  as  the  Pinaiiewmo- 
ieek,  the  breaker  of  beaver-houses  and  the  dams.  He  closely  re- 
*  Euncted  horn  a  new^per  of  the  above  date. 
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aembles  the  laiger  Otter  iu  dentition,  colour,  and  stupe,  bnt  is  of 
more  slender  structure,  and  posaegaei  marked  differences  in  the  pro- 
portJoD  of  the  coronoid  bone.  He  has,  besides,  distinct  habits  and 
modes  of  life,  especiftU;^  in  his  search  for  sustenance,  which,  I  think, 
altogether  entitles  us  to  consider  him  as  specifically  distinct  from  the 


On  two  Form*  o^Anthriscua  sylvestria. 
By  Dr.  J.  E.  Gray,  F.R.8. 

On  the  banks  of  the  Thames,  between  Kew  and  Richmond,  there 
are  nov  to  be  seen  growing  in  abundance,  side  by  side,  so  close  to- 
gether that  their  leaves  are  often  to  be  seen  intermixed,  two  tpij 
distbct  forms  of  Anlkri»cv»  tyhestru:  at  least,  I  consider  they 
are  both  that  plant,  as  I  cannot  find  any  character  in  the  flower,  the 
fruit,  or  the  leaves  by  which  I  can  separate  them. 

One  is  a  large  succulent  plant,  of  a  bright,  rather  palish  green 
colour,  much  branched,  and  with  large  broad  leaves;  the  stem  is 
thick,  and  has  a  few  large  ridges,  and  the  flowers  are  rather  large. 
The  other  is  a  slender  rigid-stemmed  plant,  with  comparatively  few 
and  distant  branches,  and  comparatively  few  and  smaller  leaves. 
The  stem  has  many  small,  subequal  ridges.  The  stem  and  foliage 
are  always  dark,  and  generally  of  a  more  or  less  purple  shade ;  but 
1  hare  seen  a  few  pluits  in  which  the  stem  and  leaves  were  dark 
green. 

These  difl^erences  cannot  aiise  from  soil  or  any  difference  of  ex- 
ternal circumstances,  such  as  situation,  exposure,  &c.,  as  they  grow 
side  by  side,  and  come  into  flower  at  the  same  time. 

1  have  observed  a  similar  fact,  but  one  not  so  stroagly  marked,  of 
two  forms  growing  side  by  side  and  flowering  at  the  same  period,  in 
the  Wood-Anemone  (Sememe  nemoroia),  which  I  described  a  short 
time  ago. 

Now,  I  wish  some  of  your  readers  would  explain  to  me,  by  any  of 
the  modera  or  ancient  theories  of  the  origin  of  species,  what  we  are 
to  learn  from  the  exbtence  of  two  forms  of  the  same  spedes  in  the 
same  locality,  under  the  same  circumstauces,  and  occurring  at  the 
same  time.  They  cansot  be  regarded  as  varieties  produced  by  soU 
or  external  circumstances,  or  any  of  the  other  conditions  that  are 
supposed  to  cause  variation  in  species ;  and  yet  they  are  not  spedes 
as  we  commonly  regard  species,  though,  if  such  specimens  were  col< 
lected  in  a  foreign  country,  and  only  examined  from  the  apedmen  in 
an  herbarium,  one  might  be  inclined  to  regard  them  as  aUied  spedes 
or  very  distinct  varieties. 

I  do  not  find  the  two  forms  of  this  plant  noticed  in  any  of  the 
English  works  on  botany,  nor  in  any  of  the  floras  of  France  or  Ger> 
many  that  occur  to  me. 

Indeed,  what  a  wonderful  thing  it  is  to  consider  how  plants  of  the 
same  kind  flower  at  the  same  period  I  bow  one  week  the  banks  of 
the  railways  are  covered  with  one,  and  then  with  another  kind,  all  the 
plants  of  each  in  bloom  at  once,  and  that  the  different  spedes  follow 
one  after  the  other  in  the  game  succession  year  after  year — varying. 
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it  is  trne,  u  the  wuon  is  Ute  or  ta\y,  bat  jet  each  ratamiog  its 
general  place  in  the  succeuion,  and  each  appearing  at  the  same  time. 

The  banks  of  the  railway-cnttinga,  which  some  condemn  u 
b«ng  nglfi  are  the  flower-Mrdene  th&t  gladden  the  eyes,  especiallj^ 
in  earW  spring,  of  thonsanas  who  hare  been  pent  np  in  the  smoke 
of  London  for  months.  When  first  the  golden  coltsfoot  spangles  the 
banks,  I  can  scarcely  redst  the  desre  to  be  moving  along  the  lines. 
These  flowers  come  and  go  in  a  day,  almost  as  if  bj  magic.  They  an 
followed,  at  least  near  I^ndon,  by  the  blac  lady-smo<^ ;  then  come 
the  cowslips,  and  in  the  copses  which  are  often  to  be  seen  at  the  bot- 
tom of  the  banks,  and  in  the  hedges  by  the  field-sides,  the  primrose  and 
the  wood-anemone,  and,  more  obscure,  bnt  easily  seen  by  sharp 
eyes,  the  wood-sorrel;  and  the  hyacindi  forms  a  blue  carpet  in  the 
distance,  and  the  beantiful  golden  broom  and  fhne  on  the  bank 
itself.  Then  come  the  large  white  beds  of  the  wild  chervil  (Anlhrit- 
CM  tyhettru) ;  and  these  are  followed  by  the  os-eye  daisy,  all 
nearly  of  the  same  height,  and  each  turning  its  little  star-flower  to- 
wards the  great  luminary  as  the  world  moves.  The  plants  of  the 
same  kind  oeing  all  nearly  of  the  same  height  add  much  to  the 
beauty  of  their  appearance.  This  is  especiaUy  seen  in  the  fields  of 
clover,  which  form  a  purple  carpet ;  but  I  was  eapedally  struck  with 
it  in  an  alpine  meadow  uiat  was  jost  about  to  be  cut  down  near  the 
hospital  on  the  Via  Mala :  there  the  flowers  showed  four  beautifn% 
even  carpets,  each  to  be  seen  through  the  other.  Just  above  the 
pale  green  herbage,  chiefly  composed  of  the  alpine  dandelion,  came 
the  purple  gentian,  then  the  bine  Phyteuma,  and  above  all  was  tlie 
beautiful  golden  TVollitu,  or  globe-flower.  It  was  a  sight  never  to  be 
fo^tten. 

Planorbit  erUta, 
Tq  the  Editor*  oftk«  JxnaU  and  Magagiiu  of  Natural  Biatory, 
Gentlemen, — Will  you  permit  me  to  withdraw  that  portion  of 
my  letter  in  your  last  Number  which  states  that  I  followed  M. 
Moquin-Tandon  in  adapting  the  Linnean  name  Planorbu  erittat 
Banng  adopted  it,  ss  any  reader  of  my  book  may  see,  in  opposition 
to  the  views  of  that  author,  it  only  remains  for  me  to  apologise  to 
yon  for  my  carelessness  in  making  the  statement. 
I  am.  Gentlemen, 

Your  obedient  Servant, 
May  1, 1863.  Lovell  Rkbtk. 

On  the  Oeeurrenee  of  Lymnies  stagnalis  in  SeotUmd. 
By  Robert  O.  Cunninohah,  Idq.,  Prestonpans. 
Mr.  Lovell  Beeve,  in  his  recently  published  valuable  work  on 
the  Land  and  Freshwater  Mollusks  of  Great  Britain,  says,  with 
respect  to  Lymnaa  ttagnalii,  "This  fine  species  stands  alone  among 
the  Lymnteacea  of  the  Eastern  hemisphere  for  the  conspicuous  pro- 
minence of  its  sise.  In  the  Western  hemisphere  it  is  represented  in 
a  remarkable  degree  of  parallelism  by  the  Lymnaa  jvgnUarit  of 
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Lake  SnperioT,  dlstiDguIihed  b^  the  j»me  pnmitaeiit  assemblage  of 
chanctera.  It  nuons.  in  this  conntij,  witb  £.  aurieularut,  not 
bong  fbood  in  Scotland,  and  appearing  extremely  ran  and  lo<»I  id 
Eiuiond,  north  of  the  midland  comities." 

Li  the  summer  of  1857,  while  ewmged  in  looking  orer  the  collec- 
tion of  Mollnsca  of  the  late  Prof.  Fleming,  of  Eduiborgh,  he  men- 
tioued  in  the  course  of  conversation  that  the  Lymnaa  ttagjutlia  was 
reported  to  have  been  obtained  \ij  the  late  David  Don,  the  botanist, 
in  Gulane  Loch,  between  seventeen  and  eighteen  miles  to  the  east  at 
Edinbtu^h ;  but  that,  so  far  as  he  was  aware,  its  occurrence  in  the 
aforesaid  locality  had  not  been  confirmed  by  any  subsequent  ob- 
serrer.  At  the  same  time,  he  strongly  recommended  me  to  attempt, 
if  possible,  to  ascertain  the  truth  of  Uie  report.  Accordingly,  since 
that  time  I  kept  a  sliarp  look-oat  for  this  interesting  species  in  the 
habitat  spedfied.  It  was  not,  however,  until  the  30th  of  April  of 
the  present  year  that  my  efforts  were  crowned  with  success,  when  I 
succeeded  in  procuring  V)undaace  of  excellent  specimens. 

Gulane  Loch  ia  a  sheet  of  water  of  inconsiderable  depth,  but  of 
some  extent,  in  the  sandy  common  of  the  same  name,  which  slopes 
gently  downwards  to  the  seashore  in  the  neighbourhood  of  the  small 
village  of  Aberlady.  Owing  to  the  extent  and  variety  of  its  surface, 
this  common  has  for  a  long  time  been  known  to  the  botanist  as  a 
locality  for  rare  plants,  several  of  which  occur  in  the  loch  itaelf,— 
e.  g.  Vtrieularia  vulgarit,  Matyartthtt  tri/oliata,  Stum  repeiu,  and 
Other  plants  which  are  not  commonly  met  with  in  the  adjoiniag 
district.  Ovin^  to  the  water  being  very  much  choked  up  witn 
aquatic  plants,  it  becomes  a  matter  of  very  considerable  difficulty  to 
drag  it  with  a  net,  more  especially  in  the  middle  of  summer,  vriten 
the  plants  have  grown  up  ;  and  to  this  I  attribute  my  want  of  success 
hitherto ;  far,  on  visiting  the  locality  last  month,  which  was  much 
earlier  than  my  wont,  and  when  most  of  the  plants  were  yet  beneath 
the  surface  of  the  water,  I  easily  procured  the  specimens  already 
mentioned.  The  animals  were  generally  cUnging  to  plants  of  the 
fienus  Ohara,  near  the  surface  of  the  water,  and  were  associated  with 
indiriduals  of  Lytnnaa  peregra,  L.  paliutru,  Phyta  fontinaUt, 
Cyclat  cornea,  and  various  small  spedes  of  Planorbit,  I  brought 
home  about  two  dozen  speramens,  the  greater  number  of  which  ate 
at  present  in  a  state  of  captivity,  and  appear  to  be,  on  the  whole, 
very  active.  I  think  it  of  some  importance  to  record  this  fact,  be- 
cause of  its  interestdug  relation  to  the  geographical  distribution  of 
this  so  much  the  finest  species  of  our  British  Lymnne.  Should  , 
Mr.  Reeve  desire  to  possess  Scotch  spedmena  of  it,  I  shall  be  only 
too  happy  to  furnish  him  with  them. 

BeteripHont  of  two  new  Speeiei  of  Pycnogonoidea. 

By  Geo  RGB  Hodge. 

PalUne  attentiata,  n.  sp.,  Hodge. 

Rostrum  thick,  constricted  at  the  base,  swelled  near  the  middle,  and 

rounded  at  the  apex.    Legs  long,  sparingly  hispid ;  first,  second. 
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and  third  joiatg  ihoTt,  the  second  the  loDgest ;  fourth  rather  stou^ 
and  u  long  as  second  and  third  united ;  fifth  and  uxth  slend^, 
and  about  the  length  of  fourth  ;  seventh  very  short ;  eighth  ctm- 
vex  on  outer  margin,  straight  on  inner,  with  a  few  short  luura 
scattered  along  both  margins.  A  tiagle  claw  at  the  extremity, 
which,  when  pressed  agamat  the  limb,  reaches  to  junction  ik 
serendi  joint.  Foot-jaws  long  and  slender,  projecting  coosider- 
ably  beyond  end  of  rostrum.  Anterior  portion  of  thorax  attena- 
ateo,  and  advanced  to  nearly  on  a  line  with  the  tip  of  rostnun. 
where  it  slightly  bulges,  and  gives  origin  to  foot-jaws ;  imme- 
diately behind  which  is  seated  the  oculiferous  tubercle,  which  is 
loag  and  narrow.  Abdomen  long,  rounded  at  apes,  slightly  txpet- 
ing  to  base.  At  the  origin  of  each  leg  on  the  dorsftl  aspect  is  a 
laige  wart-Uke  protuberance. 

One  female  of  this  species  was  taken  near  the  Dogger  Bank,  in 
25-30  fathoms,  on  sn  oozy  bottom. 

Nymphon  hreviroitre,  n.  sp.,  Hodge. 

Rostrum  short  and  stout ;  foot-jaws  thick,  divergent ;  second  joint 
or  hand  nearly  as  long  as  first ;  palpi  five-jointed,  brosb-like  i  first 
and  second  joints  long  and  nearly  of  the  same  length,  each  of 
which  is  equid  to  the  turee  terminal,  the  last  being  the  shortest. 
Thoras  robust.  Abdomen  stout  and  conical.  Oculiieroua  tubercle 
midway  between  first  pair  of  legs.  Legs  stout,  sparingly  furnished 
with  stout  spine-ltke  hairs ;  first  and  third  joints  short ;  second 
slender  at  ongin,  but  swelling  upwards ;  fourth  and  fifth  each  as 
long  as  the  three  first ;  sixth  much  longer,  slender  ;  seventh  short ; 
eighth  long,  slightly  bent,  and  fiimisned  along  its  inner  margin 
with  a  few  ^ort  spmes,  and  termlnatii^  in  one  moderately  lailge 
claw  and  two  small  ones. 
One  female  of  this  species  was  taken  near  the  Do^;er  Bank,  under 

the  same  circumstances  as  the  foregoing. — Tram.  Tynei.  Nat,  Field 

Club,  1863,  p.  281. 


Ox  tht  Change  in  Form  of  the  Teeth  of  the  Susn  (PlatanisU). 
By  Dr.  J.  B.  Gray,  F.R.S.  &e. 

The  front  of  the  beak,  in  the  younger  specimens,  is  dilated  and  ob- 
long, but  it  nadually  becomes  as  compressed  as  the  rest  of  the  beak  t 
and  in  the  older  specimens  the  end  of  the  beak  is  turned  up. 

The  teeth  in  the  front  half  of  the  younger  specimens  are  very  loD^ 
slender,  subcyliadrical,  slightly  arched,  and  more  or  less  flattened  oa 
the  front  and  hinder  side  by  the  friction  of  the  teeth  of  the  other 
jaw,  which  alternate  and  fit  between  them  when  the  jaws  are  dosed. 
The  hinder  teeth  of  the  animal  at  this  age  are  short  and  cylindrical, 
with  a  conical  end ;  the  hindermost  ones  are  very  short,  scarcely 
raised  above  the  gums. 

As  the  animal  increases  in  age,  the  bases  of  the  teeth  increase  in 
long^udinal  diameter,  and  the  apices  become  worn  off,  until  they  be- 
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come  tbe  short,  compresBed,  conical  teeth  fignred  b;^  Sir  Evenuxl 
Home  in  the  'Philosophical  TraosactioDS '  for  1818-1820,  where 
they  hare  a  compressed,  more  or  less  hollow  hue  ;  but  in  the  more 
aged  animal  the  bases  of  the  teeth  are  solid,  squarish,  very  rugose,  or 
dirided  into  short  tubercles  or  broader  lobes. 

In  the  Museum  of  the  Coll^  of  Surgeons  there  is  the  skull  of  a 
youi^  specimen,  and  another  of  an  animal  rather  older  than  the  one 
kboTe  described ;  and  in  the  British  Museum  there  is  one  rather 
older,  showing  the  gradual  cliange  in  the  form  of  the  teeth,  and  in- 
termediate between  the  younger  state  and  the  jaws  fignred  by  Sir  E. 
Home,  which  are  also  to  oe  seen  in  the  Coll^  of  Sm^eons'  Museum. 
In  the  British  Museum  there  is  the  skull  of  an  aged  individual,  in 
which  the  teeth  have  solid  rugose  and  lobed  bases,  as  above  described. 

The  change  in  form  is  so  great  that  I  was  inclined  at  one  time  to 
condder  the  skull  of  the  young  animal  as  forming  a  genus  distinct 
from  Platanula,  which  is  always  characterized  as  having  compressed 
teeth ;  and  any  one  comparing  the  teeth  of  the  old  and  young  ani- 
mals, without  the  intermediate  gradations,  might,  at  first  sight,  easily 
come  to  the  conclusion  that  they  could  scarcely  pass  &om  one  form 
to  the  other,  as  the  long  cylindrical  front  teeth  of  ue  young  animal  are 
converted,  in  the  older  one,  into  short,  conical,  compressed  ones,  by 
the  wearing  away  of  the  tops  and  the  alteration  of  the  form  of  the 
base. 

The  sutures  of  the  skull  of  this  animal  seem  to  be  sood  knit,  for 
they  are  well  closed  in  the  skulls  of  the  young  animals. 

Jquafie  Hyntenoptera. 

At  a  recent  meeting;  of  the  UnuKOn  Society,  Mr.  J.  Lubbock  read 
a  paper  on  two  aqnatic  Hymenoptera.  one  of  which  uses  its  wings  in 
swimming.  Till  now,  the  author  stated,  no  aquatic  Hymenoptera  or 
Orthoptera  had  been  discovered,  though  the  former  group  alone  has 
been  estimated  as  comprising  some  50,000  species,  3500  of  which 
live  in  Great  Britain.  In  a  haun  of  pond-water,  on  on  early  day  in 
August  last,  he  had  been  astonished  to  see  one  of  these  HymenoptefOi 
{Polynema  natani)  quite  at  ease  in  the  watery  element,  and  acftially 
swimming  by  means  of  its  wings.  At  first  he  could  hardly  believe 
his  eyes ;  but  having  found  several  specimens,  and  shown  them  to 
some  friends,  the  fact  was  undoubted.  The  same  phenomenon, 
moreover,  was  ogun  observed,  within  a  week,  by  Mr.  Duchess,  of 
St^Dey.  Another  of  the  aquatic  Hymenoptera,  now  first  desrrU»ed 
under  the  name  of  Walkeria  at^atiea,  was  found  in  the  same  pond; 
but  this,  oulike  the  former,  which  swam  by  means  of  its  wings,  held 
its  wings  motionless  when  under  water,  and  used  its  legs  only ;  and 
thoiuh  these  were  neither  flattened  nor  provided  with  any  well- 
developed  fringe  of  setse,  they  seemed  very  well  to  serve  this  pur- 
pose ;  indeed  the  motion  of  this  species  was  mors  rapid  than  that  of 
the  former.  Both  species  are  fond  of  creeping  along  the  sides  of  the 
vessel  in  which  they  are  kept,  or  on  the  leaves  and  stems  of  aquatic 
plants  1  but  they  frequently  quit  their  support,  and  svrim  boldly  out 
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into  the  open  witer.  In  Uiese  insects  reipirBtion  ^pe«n  to  take 
place  in  the  usiul  way,  throngb  spiracles.  A  common  bouse-fl^, 
placed  under  water,  ceased  to  move  in  half  an  hour,  while  the  speci- 
mens  now  referred  to  lived  under  wat«  for  several  hours  witnout 
suffering  any  apparent  inconTenience,  and  one  was  observed  to  be 
quite  lively  sAer  having  been  so  placed  at  least  twelve  hours,  which, 
it  was  stated  from  further  observation,  is  probably  about  the  liniit 
of  their  endnrance.  Drawings  of  the  two  insects  accompanied  the 
paper,  which  also  contuned  an  account  of  their  oiganiiatton. 

On  the  jlppearaneei  of  Cotton-fibre  during  Solution  and  Dis- 
integration.    By  Charles  O'Neill,  F.G.S. 

These  experiments  referred  to  the  applicadon  of  Schwuier'B  boI- 
veot.  Two  strengths  were  used;  the  weaker  contained  oxide  of 
copper  equal  to  4-3  grains  metal  p»  1000,  uid47grs.dry  unmoDU; 
the  stroneer  contuned  15*4  grs.  metal  and  77  grs.  dry  unmonia  per 
lUOO.  The  latter  is  about  the  most  concentrated  solution  which  can 
be  made.  Referring  to  the  reseofches  of  Payen,  FrSmy,  Peligot, 
ScbloBsberger,  and  others  who  have  employed  this  solvent,  the  au- 
thor said  the  only  experimenter  who  seemed  to  have  worked  in  the 
same  direction  with  himself,  sud  that  apparently  only  to  a  small 
extent,  was  Dr.  Cramer,  whose  paper  he  had  only  been  able  to  see 
in  a  translation  appended  as  a  note  to  a  memoir  of  M.  Payen  in 
'Comptes  Rendus,  vol,  xlriii.  p.  319. 

Mr.  O'Neill  considers  that  cotton  exhibits,  under  the  acljon  of 
this  solvent  (1)  an  external  membrane  distinct  from  the  true  cell- 
wall  or  cellulose  matter;  (2)  spiral  vessels  mtuated  either  in  or  out- 
side the  external  membrane ;  (3)  the  true  cell-wall  or  cellulose ;  and 
(4)  an  inner  medullary  matter.  The  external  membrane  is  insoluble 
in  the  solvent,  and  may  be  obtained  in  abort  hollow  cyhnders  by 
first  acting  npon  the  cotton  with  the  dilute  solvent  so  as  to  gradually 
remove  the  cellulose,  and  then  dissolving  all  soluble  matters  by  the 
strong  solvent.  If  the  strong  solution  is  first  applied,  the  extra- 
ordinary dilatation  of  the  cellulose  bursts  the  external  membrane,  and 
reduces  it  to  such  a  state  of  tenuity  that  it  is  invisible.  This  mem- 
brane is  veiy  elastic,  appears  to  be  quite  impermeable  to  the  solvent, 
and,  when  free  from  fissures,  protects  the  eoclosed  matter  from  its 
action.  It  ia  not  seen  in  cotton  which  has  been  submitted  to  the 
action  of  bleaching  agents,  being  either  chemically  altered  or,  what 
is  most  probable,  entirely  removed. 

The  spiral  vesseU  are  unmistakeably  apparent,  running  round  the 
fibre  in  more  or  less  close  spirals,  sometimes  single,  sometimes  double 
and  parallel,  and  at  other  times  double  and  in  opposite  dlrectioDS,  or 
again  seemingly  wound  close  and  tight  round  the  cylinder.  Th^ 
are  well  seen  lo  the  spherical  swellings  or  beads,  but  are  prominent 
at  the  points  of  strangulation  of  long  ovals  formed  when  the  ends 
of  the  fibres  are  held  tightly.  They  collect  in  a  close  mass,  forming 
a  ligature,  and  are  frequently  ruptured,  the  ends  projecting  from  the 
side  of  the  fibre. 


.y  Google 


Mucellaneous.  467 

The  cellulose  is  enonnonBly  <Jilat«d  by  the  weaker  Bolvent,  and 
espanda  the  external  membrane  into  beautifitl  beads,  which  are 
doubtless  the  result  of  the  spiral  vessels  acting  as  limtnTcs  at  the 
points  of  strangulation ;  at  toe  open  end  of  a  fibre  it  can  be  seen 
ooiing  out  as  a  mucilaginous  substance.  The  stronger  solution 
bursts  the  beads,  or  dissolves  all  the  cellulose  into  a  homogeneous 
mass,  amidst  which  the  empty  cuticular  membrane  and  the  spiral 
vessels  remain  nearly  unacted  upon. 

The  substance  called  meduUi^  matter  is  seen  occupying  the  axes 
of  the  fibres ;  it  is  nearly  insoluble  in  the  solvents.  It  may  be  well 
seen  projecting  from  the  open  end  of  a  fibre  where  the  cellulose  is 
exuding,  and  often  remains  in  titu  when  the  fibre  has  quite  disap- 
peared. It  has  many  appearances  of  being  a  distinct  body,  but  the 
author  in  some  cases  tfionght  it  might  be  only  the  thickened  or 
modified  inner  cell-wall  i  in  others  it  looked  Uke  a  shrunk  membrane, 
probably  the  dried-up  primordial  utricle.  It  is  generally  absent  or 
indistinct  in  old  cotton,  or  cotton  which  has  been  submitted  to 
bleaching  agents. — Proeeedingt  of  the  Literary  and  Phihiophieal 
Society  of  Maneheiter,  April  1863. 

On  a  tinffular  Malformation  of  the  Beak  and  Foot  in  the  Young  of 
the  Domeelie  FokI. 

"  Dkar  Sib, — With  this  I  send  you  the  body  of  the  chicken  I 
■poke  to  you  about,  the  beak  and  feet  of  which  bear  a  close  resem- 
blance to  those  of  s  Parrot,  and  I  beg  your  acceptance  of  it. 

"  It  may  perhaps  be  as  well  if  I  state  the  circumstances  which,  it 
has  occurred  to  me,  may  account 
for  this  freak  of  nature.  I  had 
one  of  the  Parrot  tribe,  which,  on 
account  of  the  noise  it  made,  was 
frequently  placed  in  the  yard 
where  I  kept  a  breed  of  white 
bantam  fowls.  If  any  of  these 
came  near  the  Parrots  cage  to 
pick  up  the  food  it  scattered,  it  be- 
came mocfa  enraged  and  screamed 
violently.     Soon  after  this  I  set 

two  hens  on  ^gs,  and  in  each  brood  I  had  one  chicken  of  this 
strange  form.  My  impression  at  the  time  was,  and  now  is,  that  one 
of  the  hens  had  been  frightened  by  the  Parrot,  and  an  effect  thereby 
produced  on  some  of  her  efws. 

"  When  I  first  mentions  it  to  you,  I  thought  it  had  but  three 
toes  1  on  closer  inspection  I  perceive  there  is  a  fourth  toe  ;  but  the 
form  of  the  foot  still  very  closely  resembles  that  of  a  Parrot. 
"  Yours  very  truly, 

"  P.8.  The  Parrot  was  never  let  out  of  the  cage,  and  was,  I  be- 
lieve, a  female." 
"  J.  E.  Gray,  Esq.,  British  Husenm." 

—Proe.  Zool.  Soe.  Feb.  24,  I8C3. 
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